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Appendix J

Monitoring Well Construction Diagrams and Geologic Logs
Pre-1990 through 1995 Investigations



MIMCO lawdini\{

| g@j}}t )f' 37, DIVISION OF WATER .
A DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA s
L STATE OFFICE BUILDING BAL

INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

>

- WATER _WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

T County in which well was dlt‘il]ed Civil Township Cleveland
Driving directions to the well location: Include County Road Names, Numt.-y, Subdivision Name, lot number,. distinctive
4 : ' landmarks, etc. Twpe. 388 R, 4E Sec, 3%

About 1/2 ¥4, V. of Nsppannee St. on Co. Rd, 10 & about 1/2 M, X, of Rd, - ¥, Well

w'AME OF WELL OWNER and/or BUILDING CONTRACTOR
Ce S. Geological Survey Address _ 1819 N. ‘eridian, Indisnapolis, Ind,

Well Owner
Address
Ortman Drilling, Inc.

717 8, Valfalfs Road, Xokomo, Indiana

Rick oo’ Lowell CQ, Dan Eo' Frank Ce

Building Contractor

Name of Well Drilling Contractor:

\ddress
/S

e of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: 496 Date well was completed: Octe 6y 1977
"
wrameter of casing or drive pipe: 57 pvC Total Length: 4%
| +—a Total : .
Diameter of liner (if uii%. - ' ,lom otal Length 0TS S5 WW—BotteE BcFe:
Diameter of Screen: 1 ol Length: 3 ng Slot Size: <040 SS WW_top screen
475 ft. to bottom of soreen 493" to bottom of pipe
Type of Well:  Drilled X] Gravel Pack [_] Driven [] Other
Use of Well: For Home [_] Tost For Industry O For Public Supply O stock []
Method of Drilling: Cable Tools [] Rotary R Rev. kotary O Jet O Bucket Rig OJ
Static water level in completed well (Distance from ground to water level) 6.5 ___feet
Bailer Test: Hours Tested______ Rate ' g.p.m. Drawdown ft. (Drawdown is the difference
AMr 60 between static level and water
Pumping Test:  Hours Tested_——___Rate g.p.m. Drawdown fe. level at end of test)
2
e Signature M"“- 2 ’"/%V”'I %’47‘7—
~ ' October :
Date 21, 1

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET



WATER WELL LOG

[y
-

Vg R el MAIMP""\ IIVEWEUNLY =~ ' 417 ‘<~. )\;{ IV/
(Well. - not fill ¢ Loves: Q0 of 3 u“m

couuﬂ A/Kéarf )mgg/l/m 4 e %/W(/%ﬁém 365

Topo Map O§ ceo (C( ‘ _{&QF t Wof EL. Ground Elevation 769\
Field Located éz____ég Date / O/ C/ 7 / Ft N of SL. |

Depth to bedrock L/ & 7

Courthouse Location By : Date Ft E of WL. Bedrock elevation l 7 )

Location accepted w/o verification by | uSIFtSof NL. Aqux&'er elevation . Lot Number
AEEEEEEEEEREEE JJJ*,.,-—[—J—UL%
"REEEECEEEECEE

2

_ {20¥)
160 P plain end

FORMATIONS (Color, type of material, hardness, etc.)
13,

fine to med. sand & gravel
fine to med, gravel w/some sand - finer at bob

med, to cogrse sand & gravel
fine €0 med, sand v/some gravel
fime t0 med, gravel & broken stone

fine %o med. gravel v/sand
btlue shals

med, gravel w/eome eand

fine to med, gravel

fine gravel & sand

ned. gravel & broken atons
trewn siltatons

16 hrs.

ROTEs 18 jta, 200 PSI (20')




DIVISION OF WATER H'MCO éang\ , ,

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
D) STATE OFFICE BUILDING B 2.
N INDIANAPOLIS, INDIANA 46204
: Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)
County in which well was drilled /—:-_ / K A L~ Zé Civil Township C/é-> ve /Q”ﬂ/

. . . . . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: ‘
landmarks, etc.

W .
NAME OF WELL OWNER and/or BUILDING CONTRACTOR
<
Well Owner U -~ G S . Address

Building Contractor u' 5 G . S ! Address
; /N
Name of Well Drilling Contractor: () S 2. g .
o ):;ss :
iy R Dyweins € D Biack

Name of Drilling Equipment Operator:

WELL INFORMATION Shex ) 20
/ 7C - V/? .
De~th of well: //gé ) Date well was completed: / //?/77

o /26 7

Total Lcngth£

Diameter . { casing or drive pipe:

Diameter of liner (if used): Total Length:

Diameter of Screen: __ X o Length: /O / Slot Size: / g
Type of Well:  Drilled M 'Gravel Pack [ ] Driven [] Other
Use of Well: For Home [] For Industry [ ] For Public Supply (] stock [J
Method of Drilling: Cable Tools [ Rotary O Rev. Rotary O Je O Bucket Rig O

g’ / S feet

Static water level in completed well (Distance from ground to water level)

Bailer Test: Hours Tested ___ Rate _________ gp.m. Drawdown______ ft. (Drawdown is the difference
between static level and water
fe level at end of test)

B “}ng Test: Hours Tested_______Rate ____ gpm. Drawdown_______

7
. e
e

Signature

Date




25 I FOR ADMINI. mmgomvcm 442" <5 " |/12/93 J1/3/7
IR L g\<\mmer (Well drifler  .’not fill out) / / }

WATER WELL LOG

L PO
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Topo Map Q9 eeo /Cl ' / 900 Ft W of EL. Ground Elevation 7 ég\
Field Located By U S 6 £y Date / /, / \37/ 7 7 FtNofSL. - Depth to bedrock
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T - 37 MIMWO Land i)

DIVISION OF WATER
- Be3 DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
) B3 STATE OFFICE BUILDING R
‘ INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)
County in which well was drilled Elkhart Civil Township’ Cleveland |
Driving directions to the well location: ll::(';:::tksc,m:?:y Road r:l;::f' b;usnt;!‘)er;.sgdm::.blge, fot number, distinctive

About 1/2 Mi, W. of Nappanee St, on Co. Rd. 10 & about 1/2 M, N, of Rd., - Middle Well

W .
NAME OF WELL OWNER and/or BUILDING CONTRACTOR

U, 8. Geological Survey Address _1819 No Meridian, Indisnapolis, Ind.

Well Owr;cr

Building Contractor Address
Ortman Drilling,Inc,
717 S. Malfalfa Road, Xokomo, Indiana

: \(T(pe of Well Drilling Contractor:

_\M}ess
Name of Drilling Equipment Operator: Rick 0., G.» 1 C., Dan E,

WELL INFORMATION

pth of well: 135 Date well was completed: Oct. 17, 1977
]
Diameter of casing or drive pipe: 5% FVC Total Length: 126
Diameter of liner (if used): Total Length:
. » 5% long . 018 S§ W
Diameter of Screen: Length: Slot Size:
B —2-gereens 12! overall 1384 to bottom of screen
Type of Well:  Drilled @ Gravel Pack E] Driven [J " Other
Use of Well: For Home [ ] Test For Industry O For Public Supply O Stock O
Method of Drilling: Cable Tools D Rotary @ Rev. Rotary D Jet [:] Bucket Rig D
Static water level in completed well (Distance from ground to water level) 6 : feet
Bailer Test: Hours Tested_______ Rate __________ g.p.m. Drawdown_ ft. {Drawdown is the difference
P between static level and water
m fe. leve] at end of test)

W,}}ping Test:  Hours Tested_i"_r_._Rate — =" _gpm. Drawdown

M
Signature ‘_Q_Wé;’”'_v—/a%_é‘z,ﬁ_‘
October 27, 1977 :

Date




WATER WELL LOG
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77 - 3% ’ | ~ HIMCO Landf)

7 DIVISION OF WATER

- DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
: STATE OFFICE BUILDING B c{

B ' INDIANAPOLIS, INDIANA 46204
' Telephone 633-5267 Area Code 317

‘WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)
Elkhart Cleveland
County in which well was drilled Civil Township '
Drivine directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
g " landmarks, etc. Twpe 388 R. 4E Sec, 36

About 1/2 Mi, W. of Nappanee St, on Co. Rd. & about 1/2 Mi,¥ of Rd, ~ E. Well

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
U. S. Geological Survey Addr 1819 N. Meridian, Indianspolis, Ind,
ess :

Well Owner
Address
Name of Well Drilling Contractor: Ortman Dr. g, Inc,

D e 717 S. Malfalfa Road, Kokomo, Indiana
" Rick 0., Frank G., Lowell C., Dan E.

Buildin.g-‘Contractor

Name of Drilling Equipment Operator:

WELL INFORMATION

Denth of well: __ 172 Date well was completed: Oct. 7, 1977
. :
Diameter of casing or drive pipe: 5" Pve Total Length: 168
Diameter of liner (if used): Total Length:
'
Diameter of Screen: 2" Length: 5! long Slot Size: -030 S8 W
bottom of screen 173°
Type of Well:  Drilled X Gravel Pack [_] Driven [} Other
Use of Well: For Home D Test For Industry D For Public Supply D Stock D
Method of Drilling: Cable Tools [ ] Rotary 3 Rewv Rotary O Jet O Bucket Rig |
Static water level in completed well (Distance from ground to water level) 6 feet
Bailer Test: Hours Tested_______ Rate ______ g.p.m. Drawdown ft. (Drawdown is the difference
60 between static level and water
fe. level at end of test)

" jing Test: Hours Tested_______ Rate g.p.m. Drawdown

Signature _M&M_%_

Date
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WATER WELL LOG
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DIVISION OF WATER

e Cal DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
A i STATE OFFICE BUILDING
) INDIANAPOLIS, INDIANA 46204
: "' Telephone 633-5267 Area Code 317
}
| | WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

Elkhart Cleveland

Civii Township
. . . . : ."  Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: landmarks. etc. Twp. 388 R. 4E Sec. 7

About 1/2 M{, W, of Nappanee St. on Co. Rd., 10 sbout 1/8 Mi. N, of Rd. = N. Well

County in which well was drilled

i ~

W NAME OF WELL OWNER and/or BUILDING CONTRACTOR :
U, S. Geological Survey Address 1819 N, Meridian, Indianapolis, Ind.

Well Owner

Building Contractor Address
Ortman Drilling, Inc.

717 S. Malfalfa Road, Kokomo, Indiana

Name of Well Drilling Contractor:

‘ .)«"dress :
| Rick O., Frank G., Lowell C., Dan E.

‘Name of Drilling Equipment Operator:

WELL INFORMATION

Oct, 1977
Depth of well: 355 ‘ Date well was completed: 4s
"
“woDiameter of casing or drive pipe: 5" PVC Total Length: 3%
Diameter of liner (if used): Total Length: _
' .018 8S WW
Diameter of Screen: 2 Length: 5! long Slot' Size: 1
340! to bottom of screen
Type of Well:  Drilled [Z] Gravel Pack D Driven D Other
Use of Well: For Home [ ] Test For Industry O For Public Supply O stock (J
Method of Drilling: Cable Tools D Rotary B Rev. Rotary D Jet D Bucket Rig D
' ‘ - 647
Static water level in completed well (Distance from ground to water level) feet
Bailer Test: Hours Tested________Rate _____ g.pm. Drawdown___- ___ ft. (Drawdown is the difference
AMr between static level and water
~Pmping Test:  Hours Tested " Rate 35 g.p.m. Drawdown____ ft. level at end of-test)
o . Signa[ure ﬁ—m /a:'f%"l - ‘,44'/"7._

October 27, 1
Date

END WERIT TN COACQT LICE DEVEDCE It NC TUIC eUIRET
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DIVISION OF WATER NHIMco L“Vdg\\\

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING C 2.
e INDIANAPOLIS, INDIANA 46204
COR . Telephone 633-5267 Area Code 317 ~
WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled E/ /( 6 ar Zf Civil Township C/@Z__Ci/ a 774

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

iving direction I location:
Driving directions to the well landmarks, ete.

N * "1E OF WELL OWNER and/or BUILDING CONTRACTOR
A4 e
Well Owner u 5\-7# Address

!

. oz
Building Contractor \\) S .2. Address

Name of Well Drilling Contractor: u 5 @ S

A \75

Nan;; of Drilling Equipment Operator: ’Rf \DU w< / I DAY E" :D l—-: ]dC. K

WELL INFORMATIOI}I S von 2
e STic/k Y2 te <
Depth of well: /. 7/ Date well was completed: / /7/*%/7 7

/

-l of casing or drive pipe: = / Total Length: 'c?. u,? /
Diameter of liner (if used): Total Length:
Diameter of Screen: & " Length: /0 / | Slot Size: /X
Type of Well:  Drilled Gravel Pack [ ] Driven [ ] Other
Use of Well: For Home [] For Industry Od For Public Supply O stock (]
Method of Drilling: Cable Tools D Rotary D Rev. Rotary D Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) 79_5 feet
Bailer Test: Hours Tested__._____.Ra;t-t.!V — _gpm. Drawdown_______ ft. (Drawdown is the difference

’ ' between static level and water
Pumping Test:  Hours Tested_—_____Rate g.p.m. Drawdown ft. level at end of test)

/

s

Signature

Date

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET



WATER WELL LOG
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fj—ér‘ Ya /yéﬂ %/I/wSEC 36

FOR ADMINIS, .IVE USEONLY )

T L)I"Ln'{ 3/12./93

LA
ng'jj LeNy 4l o' 56 MY

Subdivision Name

Ground Elevation 759

Ft Wof EL.
, S/
Field Located By _Q__S_é_,_g_ Date //}/-i/ ?7 .~ Ft N of SL. Depth to bedrock
Courthouse Location By ‘ Date °?6~>() Ft E of WL. Bedrock elevation
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| MFiweo (andf .\\‘_‘ "

LYy ps % DIVISION OF WATER
- . DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
' STATE OFFICE BUILDING C 3

- Je-s INDIANAPOLIS, INDIANA 46204

37

Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled Elkhart Civil Township Clevelatd

Driving directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot -number, distinctive
landmarks, etc. Twp. 380 ‘Re 4E Sec. %%

About 1/2 M, W. of Nappanee St, on Co. Rd. 10 & about 1/8 M, N. of Rd. - Middle Well

Y ME OF WELL OWNER and/or BUILDING CONTRACTOR

U, S. Geological Survey Address 1819 N. Meridian, Indimnapolis, Ind.

Address
Ortman Drilling, Inc,
717 S. Malfalfa Road, Kokomo, Indiana

Rick O,, Frank G., Lowell C., Dan E.

Well Owner

Building Contractor

Name of Well Drilling Contractor:
 Aress

‘Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: 195 ., Date well was completed: ___ Oct. 5, 1977
»
Befceer of casing or drive pipe: " we Total Length: 19%2
Diameter of liner (if used): Total Length:
Diameter of Screen: 2+ Length: 5! long Slot Size: 4030 S8 WW
195' to bottom of screen

Type of Well:  Drilled (X] Gravel Pack [ ] Driven [ ] Other
Use of Well: For Home [_] Test For Industry | For Public Supply [0 stock O
Method of Drilling: Cable Tools [] Rotary X Rev Rotary ] Jet ] Bucket Rig O]
Static water level in completed well (Distance from ground to water level) 45 feet
Bailer Test: Hours Tested_________ Rate g.pm. Drawdown_______ ft. (Drawdown is the difference

between static level and water

level at end of test)

P wing Test:  Hours Tested_ 8T Rate _&g.p.m. Drawdown________ft.

o . Signature ﬁ/&&zﬁ-‘i D-/VMM/’I- /? *g»& 74(/’7;
October 27, 1977

Date
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WATER WELL LOG

FUR ADi-~.  RATIVEUSEONLY

AL A

) (We.  doesmotfil ) Lone 20 S0 DR
— . _
( COUNTY E / K/) L’ é TWP.iSLLRGE_ y E &)E % /pé’ Y ./VWSEC 36 Subdivision Name
Topo Map OSCE’.O (OL FtWofEL.  Ground Elevation /75 i
Field Located By .g_‘.s___@_i_ Date / O/ 5 / 27 Ft N of SL. Depth to bedrock
Courthouse Location By Date < A () Ft E of WL. Bedrock elevation_
Location accepted w/o verification by / 50 Ft S of NL. | Aquiferelevation Lot Number
< | w m
e|T|R|RIB| 3|3 8| &
gl © ~t | w0 L)
£ RI&® 813188

¢ 3
i g
1 §'§%E
Eg%“%
HRAEAN 2
B8 1%18
_5’«;'3}}\:‘
R
SlalBlelgl
gaﬁaai
2lololslelse
& 4:

21518132

fine to med. sand & gravel w/clay streaks

brown clay

fine to med. sand & gravel

3 hnse.

NOTE:s 5 jts. 200 PSI (20+4)

4 jts. 160 PSI (204)

260 PSI

12




HIMO  landSn)

77 - 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA =
) - STATE OFFICE BUILDING ",
L o INDIANAPOLIS, INDIANA 46204 :
; Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)
Elkhart L ) Cleveland
Civil Township

.. . . . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: _
landmarks, etc. Tw. m R. 4E Sec. x

About 1/2 Mi, W. of Nappanee St. on Co. Rd, 10 about 1/8 Mi, N. of Rd. - S, Well

County in which well was drilled

WAME OF WELL OWNER and/or BUILDING CONTRACTOR

U. S. Geological Survey Address 1819 N, Meridian, Indianapoldis, Ind,

Well Owner

Address
Ortman Drilling, Inc,

717 S. Malfalfa Road, Kokomo, Indiana
R10k O.' Frank G.’ mn CQ’ M EO

Building Contractor

Name of Well Drilling Contractor:

A
- TES8S

Name of Drilling Equipment Operator:

WELL INFORMATION

Oct. 1
Depth of well: 135 Date well was completed: % 137
* pVC 1
M¥meter of casing or drive pipe: > Toral Length: ’
Diameter of liner (if used): _ Total Length:
. 2» 5' long «018 SS wW
Diameter of Screen: Length: Slog Size:
een 8™ 5 Screens 127 overall lé'I.S' to bottom of screen
Type of Well:  Drilled X Gravel Pack [ ] Driven [_] Other
Use of Well: For Home [ ] Test For Industry O For Public Supply O stock [
Method of Drilling: Cable Tools D Rotary @ Rev. Rotary D - Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) 57 feet
Bailer Test: Hours Tested________ Rate g.pm. Drawdown_______ft. (Drawdown is the difference
0 between static level and water
“ing Test:  Hours Tested_ﬂ__ Rate 5 gpm. Drawdown_____ ft. level at end of test)
’ Signature Mum/ M;»;’q e oz
/

Date
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FORADMINL ' " JEUSEONI
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g.lw.%\xﬂom. = SE NE WM sec_ 36
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Subdivision Name

Ground Elevation “ U\&

Depth to bedrock

WATER WELL LOG
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DIVISION OF WATER HICICU Lbnddd )
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
. j) / STATE OFFICE BUILDING D j_
?' ,,,,, ) INDIANAPOLIS, INDIANA 46204
crs Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completcly Refer to instruction sheet)

/
County in which well was drilled ; / Kﬁé‘/ﬂ é Civil Township C)/e Vel en A

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
landmarks, etc.

Driving directions to the well location:

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

L " 4 < - < :
Well Owner (/ - 6 = Address
. o 2O
Building Contractor f/ o> (2o Address

Name of Well Drilling Contractor:

Al " - :
: ,»} - . ﬁ/ : r/y/ © /'!‘Ja - f:/ /-‘ VA ay
Name of Drilling Equipment Operator: Ve oA NI T L Ll

)\

N
A

WELL INFORMATION

/ _ % - s e
Depth of well: /%73 N ??Cjk U{D’ , Date well was completed: /O//jz -
Di_ =ter of casing or drive pipe: I’:\ _ Total Length: ? S0
Diameter of liner (if used): Total Length:
Diameter of SCI’CC;]: ~ ; i Length: {0 g Slot Size: /g
Type of Well: Drilled D Gravel Pack D Driven [ ] Other
Use of Well: For Home D For lndust;y D For Public Supply D Stock D
Method of Drilling: Cable Tools D Rotary D Rev. Rotary D Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) /S 42 ‘feet
Bailer Test: Hours Tested____ _Rate _____ _ gpm. Drawdown______ft. {Drawdown is the difference
between static level and water
fr. level at end of test)

Pumoing Test:  Hours Tested_______ Rate g.p.m. Drawdown______

Signature

Date _—

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET - /



WAILILK WELL LU

\D—i SKymmes

COUNTY £/K/)C(*’ IL-

)

FOR ADMINISTRATIVE USEONLY /47

(Well driller does not fill out)

we. S/ wee. VE

NE M=

LoM®

CoH e i
BRI J0/1517 /7
(’z(p L' ”ﬁ :

w e s D6

Subdivision Name

Topo Map Q”’;(‘eo/a

S0

Ground Elevation 70/’ Ci

Ft W of EL.
Field Located By@ié_.i Date. / C?//Jf /7 FINofSL.  Depth td bedrock
Courthouse Locatioﬁ By Date Ft E of WL. 'Bedroc elevation
|
Location accepted w/o verification by 5 O F1 S of NL. Aquifer.elevalion____.. Lot Number
o| w O 0¥
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DIVISION OF WATER ‘
e DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
AR STATE OFFICE BUILDING D Z
2 - INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD ' “

—f;"”"‘ ) WiIMCo Cend S l o

ELL LOCATION (Fill in completely - Refer to instruction sheet)
) Elkhart ' Cleveland
wunty in which well was drilled Civil Township
ivine directions to th 1l location: Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
iving directions to the well location: | o 7 Twp. 38 R, 4E Sec. 36

About 1/2 M, N, of Co. Rd. 10 on Nappanee St. on W. sd. of rd, r

W :
AME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner U, S. GCeological Survey Address 1819 N. Meridian, Indianapolis, Ind,

Building Contractor Address
Ortman Drilling, Inc.

717 S, Malfalfa Road, Kokomo, Indiana
RiCk O., mn CO’ P‘rank Gl’ Dan E.

me kk\Nell Drilling Contractor:
#

[d:essj

me of Drilling Equipment Operator:

ELL INFORMATION

Oct. 3 1977
Pliggy Well: 185 Date well was completed: ’ :
" in
imeter of casing or_drive pipe: 5% PV Total Lerigth:
imeter of liner (if used): Total Length:
' . S
imeter of Screen: 2" Length: 5 —_ Slot Size: 018 55 WW
174" to bottom of screen

pe of Well:  Drilled @ Gravel Pack D Driven D Other
: of Well: For Home [_] Test For Industry O For Public Supply O Stock (]
thod of Drilling: Cable Tools D Rotary @ Rev. Rotary D Jet D Bucket Rig D
tic water level in completed well (Distance from ground to water level) 1 feet
ler Test: Hours Tested________Rate _________ gp.m. Drawdown ft. (Drawdown is the difference

. w - between static level and water
npu.gyTest:  Hours Tcsted_A_E‘__ Rate _ji____g_p_m_ Drawdown ft. level at end of test)

Signature 2 2 P 2,

October 27, 1977 g
.-Da.te




WATER WELL LOG

gt L e AT R TR

y l,,.

@w

COUNTY L/ kbar E

FOR ADMINISTRATIVE USEONLY AT 41" 412 26"
(Well driller does not fill out) Lobty AP

TWP. 23N rE. L1 VL MEWAE spe ZE

I \ 12/%3
DAS

Topo Map QQQ%DN?

Subdivision Nan

Field Located By

. Courthouse Location By

Location accepted w/o verification by

m\ B FtWof EL. Ground Elevation \“Nu N
ﬂ @ S =2;Date \D\\W\QQ : Ft Nof SL. Depth to bedrock /7 M\
Uuao Ft E of WL. Bedrock elevation W Q w\

\.n
£

57 misofNL.

Aquifer elevation Lot Number

AR 1R
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|
DIVISION OF WATER MMy tand ki)

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING DR
INDIANAPOLIS, INDIANA 46204
Telephone 633.5267 Area Code 317 .

o WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet) e

County in i:vhich well was drilled Civil Township Cleve

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
landmarks, etc. Twp. 388 R, 4E Sec. 36

About 1/2 ML, N. of Co. Rd. 10 on Nappsnee St. on W. sd, of road = S. Well

Driving directions to the well location:

waE OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner __Ue S¢ Geological furvey ., = 1819 N, “eridian, Indisnapolis, Ind.

Building Contractor Address
Ortman Drilling, Inc,

- T17 S, Malfalfa Roed, Kokomo, Indlana

Name of Well Drilling Contractor:

/” _;}ss
Rick O., Frank G,, Lowell C,, Dan E.

Name of Drilling Equipment Operator:

WELL INFORMATION

Oct.
Depth of well: * Date well was completed: ct. 3, 1977
"
DWefheter of casing or drive pipe: 5 Total Length: %
Diameter of liner (if used): Total Length:
. » 5' long .018
Diameter of Screen: Length: - lot Size:
& 2=Screens 11110" overall* 45 55 botten of sereen
Type of Well:  Drilled @ Gravel Pack D Driven D Other
Use of Well: For Home [_] Test For Industry O For Public Supply O Stock [
Method of Drilling: Cable Tools D Rotary @ Rev. Rotary D Jet D Bucket Rig [_—_]
Static water level in completed well (Distance from ground to water level) bd feet
Bailer Test: Hours Tested _____ Rate _________ gp.m. Drawdown______ft. (Drawdown is the difference
adr 90 between static level and water
P )aing Test:  Hours Tested_______ Rate gp.m. Drawdown_______ft. tevel at end of test)
Signature Ty St m»‘;}f "é”/(’//”,
October 27, 1977 /
Date

©AD WEIT T2 SPACF 1ISE REVERSE SIDE OF THIS SHEET



WATER WELL LOG

D-32
COUNTY L fhart

w2t '8N pee. =

FOR ADMINISTRATIVE USEONLY £AT @ “11 42" %<
{Well drifler does not fill out) Lo 3 .

T

2/ "

'\—r‘..

dnhzbns

=6

s / 4

S

Subdivision Name

. <7 <
Topo Map 05 C@O[Q SO Ft W of EL. Ground Elevation /7(/— 7
g ey ’
Field Located By.u_éé'_i Date N C'),/{_:w'/ a4 Ft N of SL. Depth to bedrock
Courthouse Location By' Date Ft E of WL. Bedrodk elevation
P : [

Location accepted w/o verification by 50 Ft S of NL. Aquifér elevation Lot Number
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B

T . HMeo. L
R DIVISION OF&XWATER )
i 'MmMM*WDEPARTMENTWOF NATURAL-RESOURCES;, STATE OF INDIANA -

¢ STATE OFFICE BUILDING ;. . .. - ... .
INDIANAPOLIS INDIANA - 46204 S
Telephone 633 5267 Area Code 317

| WELL ok WATE R WELL RECORD -
vll’“’WELL LOCATION ’ (Frll in- completely “‘Refer“to mstructron sheet) » P
“ ' ' aﬁl/é(a'n 0( , N._,-,;

’ﬁ 1 B "‘, E -m& CT

Countym hich. well was drllled [ / l( /lq L t il Crvrl Township
* Include - County Road Names Numbers Subdmsron Name lot number, drstmcnve
landmarks, etc. e

: Drrvrng dlrectrons to the well locatron'

k3 i
NAME OF WELL OWNER and/or BUILDING CONTRACTOR o -
wellowner (/. S. & S, Ad'dr“e‘ss« - -
Building Contractor /. q 6 5 - Address - - oo v
! Name of Well Drilling Contractor: __(/: S . RS -
( Address | o

i .
v Name of Drilling Equipment Operator: R SOU t )’rwaoa( ; 9 “ma Vﬁ’ n

i

| WELL INFORMATION o @& 4

} N
; Depth of well: _gﬁi_ u Date welmﬂed: S
;f Diameter of casing or drive pipe: c;z Total Length: S 6 ‘ !
| - /
. Diameter of liner (if used): . Total Length: 3
34 / /7 / ' ; :
k. Drameter of Screen- / /U Length: L? ‘ : “Slot Size: oY% éqaz < i
: ?‘\TYPC °fwe“ Dnlled. _ Gravel PackD oo Driven O o Other ____ _
l i ’Use of Well For Home D " For Industry ] ~ * For Public Supply i Stock El
i }Merhod of Drrllmg : Cable Tools D Rotary’l] _Rev. Rotary D Jet D ‘ Bucket Rig D .
MSt.mc water level in completed well (Distance from ground to water level) P -5 09‘ : _feet; f
I . e ; .
L Barler Test Hours Tested Rate : g.p.-m. Drawdown__ft.‘ ~ (Drawdown is the difference . -
vl , B Ty e e / """ "between static lévet and water 3
o} Pumping Test: - Hours Tested_._.____ Rate L igpam. - Drawdown _fr. - levelatendoftesy
: I } ; 3 e o e <1 - e - :
s
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77 - 376 DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF XNDXANA
) - o STATE OFFICE BUILDING
. INDIANAPOLIS, INDIANA 46204
&=t /166' Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to izstriction s};eet)

Edihart Civil Township
Include County Road. Names, Numbers, Subdivision Name,.lot aumber, distinc

Driving directions to the well locafxon: Jandmarks, . | Tup. 380 B. 4E Sec. %
Adout 800! W, of Narpanee St, on N, side of Co. Rd, 10 « South Fole

Cleveland

County in which well was drilled

NAME OF WELL OWNER and/or BUlLDlNG CONTRACI'OR

U, S. Ceoclogrical Survey

we" Owner Address 1819 No }'eridim’ Indiw?ons, Ind.

Building Contractor Address
Orinan Dr4lling, Inc,

Name of Well Drilling Contractor:
717 S. ¥alfelfs Road, Kokomo, Indiana

Address

Name of Drilling Equipment Operator: Rick C., Frank G,, lovell C., Dan E, -

-
[4
[

WELL INFORMATION

Dcpth‘ of well: 325 » Date well was completed: Oct. 10, 1977
Diameter of casing or drive pipe: none Total Length:

Diameter of liner (if used): ; Total Length: -

Diameter -cof Screen: __ Po0€ Length ) - — : Slot Size: _.'
Typ.e of Well:  Drilled [X] ~Gravel Pack D S Driv;cn D Other

Use of Well: For Home D Test For Industry D For Public Supply D Stock D
Method of Drilling: . Cable Tools D Rotary [j Rev. Rotary D Jet D i Bucket Rig D

none ' fee

Static water level in completed well (Distance from grm;nd to water level)

fz. (Drawdown is the differenc
between static level and wate
f level at end of test)

Rate ______  gpm. Drawdown

Bailer Test: Hours Tested

Rate ____. __gpm. Drawdown

Pumping Test:  Hours Tested

.. -
4 -

sis“z(urc ‘/--‘ooo‘ o~ oY) .”/ v. oo v -7 -

October 27, 1977 -/

Dace

FOR WELL LOG SPACE USE RFVFRAF SIDF OOF THIS SHFFT
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WATER WELL LOG
FORMATIONS (Color, type of material, hardnesz, etc.) From To
trown dirty sand 0 7 6
gray fine to ped. sard v/some gravel .6 30
gray oed. sand & gravel 30 2
ey clay 82 &
fine to med. sand & pravel s -88
gray clsy a8 89
fine to red,.btrown sand v/mome pravel 89 165
sandy gray clay B  165' 167
r.rarr fine to med. sand & gravel 167 176
gritt> gray clay | 4 176 19-51
fire to med. eand & rravel 195 197
fray clsy . 197 Py
sand &. fravel 199 202
gray clay 202 210
Fray fize to ced. sand ¢ pravel 210 | 211
gray clay 221 233
fine to med. sand & grovel w/stresks of clay 233 253
granite toulder 253 255
* gray clay 255 260
goft tlue~pray clay - P60 203
‘lélue shale - 393 315
4 brs.
h vel serT
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i1~ 376 DIVISION OF WATER USES el !
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA -

=X STATE OFFICE BUILDING ~— /

Pt 4 INDIANAPOLIS, INDIANA 46204

S \ Telephone 633-5267 Area Code 317 E H - 8
/WATER WELL RECORD

/ELL LOCATION (Fill in completely - Refer to instruction sheet)
Elkhart

Cleveland

Civil Township
yivine directi X th";w Il location: Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
iving directions to .;{,e ell iocation: landmarks, etc. Tup. 38N R. 4E Fec. 36

About 800! W., pf Nappanee St. on M. sd. of Co. Fd. 10 - North Well

‘ounty in which well wa‘s"'ﬂ'ril]ed

: ‘a
-
11

- /

IA’ * OF WELL OWNER and/or BUILDING CONTRACTOR
A 4 '

Well Owner _U» Se Geological Survey Address 1219 N. Yeridian, Indienepolis, Ind.

Building Contractor Address
Ortmen Drilling, Inc.
717 €+ Malfalfa Road, Kokomo, Indiana

lame of Well Drilling Contractor:

vd¢ \}
L _ Rick 0., Dan E., Frank CG., Lowell C.
{ame of Drilling Equipment Operator:

YELL INFORMATION

depth of well: 82 Date well was completed: Oct. 11, 1977
Yiangarer of casing or drive pipe: 2" PVC Total Length: n
diameter of liner (i used):. Total Length-:
diameter of Screen: = 2° Length: _. o' long Slot Size: -018 S5 W¥

< Screens 0 ft. to botton of screen
“ype of Well: Drilled E Gravel Pack D . Driven D Other
Jse of Well: For Home D Test For Industry D For Public Supply D Stock D
Aethod of Drilling: Cable Tools D Rotary Rev. Rotary l___] Jet D Bucket Rig D
itatic water level in completed well (Distance from ground to water level) 11 feet
sailer Test: Hours Tested______ Rate ____ gp.m. Drawdown_______ ft. (Drawdown is the difference

between static level and water
level at end of test)

'urp'”""»‘\g Test:  Hours Tested_ AT Rate _60 g.p.m. Drawdown____ fu
S

~ Signature A}'/bé—r/w—.—/ ;2)_/«/%»’-7#, .440 .//'7

Date Cctober 26, 1977

TAD WETI T 1A CNAATC TICD DOUTDCOCE CINC D THIC CureT



WATER WELL LOG
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& ™

Z-]
COUNTY M\%&Q T

Topo Znﬂb thﬂg\g

)

FOR ADMINISTRATIVE USE ONLY
(Well driller does not fill out)

rwp ISV e _FE

)

mgg Ft Wof EL.

Field Located

oy (LS00 S oue LOL1/D7

Ground Elevation

55
764

Subdivision Name

Ft N of SL. Depth to bedrock
Courthouse Location By Date Ft E of WL. Bedrock elevation
o

Location accepted w/o verification by \Q&lm Ft Sof NL. - Aquifer elevation Lot Number
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DIVISION OF WATER ML Lontin]

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING E 2
INDIANAPOLIS, INDIANA 46204

£ Y Telephone 633-5267 Area Code 317
WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled f //(A? /"‘é Civil Township C)/e Ve/O?‘W{

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

Driving directions to the well location:
landmarks, etc.

wu E OF WELL OWNER and/or BUlLDlNG CONTRACTOR

Well Owner L) g 6 Address

Building Contractor \) —

\
bf

Address

xﬁ'
Name of Well Drilling Contractor: u S

Al s

P Doywe iz & . Rack

Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: /7 ) St ///2( Date well was completed: //Z'/ 27
Dwgreter of casing or drive pipe: & Total Length: 7 5~/
Diameter of liner (if used): Total Length:

—~ /] / T
Diameter of Screen: . = Length: :/.0 Slot Size: /g /* 7“)"
Type of Well:  Drilled E Gravel Pack G Driven D Other
Use of Well: For Home D For Industry D For Public Supply D Stock D
Method of Drilling: Cable Tools D Rotary D Rev. Rotary D Jet El Bucker Rig D
Static water level in completed well (Distance from ground to water level) // 2/ feet
Bailer Test: Hours Tested_____ Rate _____ g.pm. Drawdown______ ft. (Drawdown is the difference

between static level and water
fevel at end of test)

Pumping Test:  Hours Tested________ Rate g.p.m. Drawdown_______ ft.

)
e

Signature

Date

FOR WELL LOG SPACE USE-REVERSE SIDE OF THIS SHEET



t ~/,/~ s -_ ¢ ; | "
E" S ) FOR ADMINISTY_.VE USE ONLY ) W @\j‘\ AT~ Hio 4 5 i
“2 K mwmeyY (Well driller does not fill out) - L Gor! 8 ¢ o 3“ B
2 S < - o 2
COUNTY Hkﬁakf‘ we, D5 J RGE. [][ Lo Sy SE y NE e SO Subdivision Name
AR
Topo Map QS‘CG’Q / & /k«/ () FiWofEL Ground Elevation ?6 ,%
Field Located By _Q_Sl?;i_ Date / J t:;f/ 7 Ft N of SL. Depth to bedrock
Courthouse Location By __.___ _ Date Ft E of WL. Bedrock elevation
1995
Location accepted w/o verification by 2 _FtSof NL. Aquiferelevation Lot Number
-
g
g
e

WATER WELL LOG
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Bl ms 6 o - DIVISION OF WATER HIMcO éawA-S\\] )

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA E 3

STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204
Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION ! (Fill in completely - Refer to instruction sheet)

Civil Township Cleve

.. . . . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: landmarks,: etc, Twp.. 38N R, 4E Sec. 36

About 800' W, of Nappanse St. on N. ed, of Co. Rde 10 - middle hole = South Well

P e ]

County in which well was drilled

W{ME OF WELL OWNER and/or BUILDING CONTRACTOR

Uo S. G”].Oghd S‘Ilmy Address 1819 N. Midm, mimPOIis' Indo

Well Owner

Address
Ortman Drilling, Inc.

Building Contractor

Name of Well Drilling Contractor:
s

Wa’rhe of Drilling Equipment Operator:

717 S. Malfalfa Road, Kokomo, Indiana
F‘rank G., mll Ce.

WELL INFORMATION
175 Date well was completed:
5% PVC |

Oct. 11, 1977
in

Depth of well:

Total Length:

Mfaeter of casing or drive pipe:
Total Length:

Diameter of liner (if used):
2% 51 long «030 SS W
Slot Size:

Diameter of Screen: Length:
174' to bottom of screen

Type of Well:  Drilled @ Gravel Pack [_] Driven [] Other ,
For Home [ | Test For Industry 0 For Public Supply O stock [

Method of Drilling: Cable Tools D Rotary @ 'Rev. Rotary D Jet D Bucket Rig D
12

Use of Well:

feet

Static water level in completed well (Distance from-ground to water level)

Hours Tested_______Rate ______ g.p.m. Drawdown___ ___ ft. (Drawdown is the difference
between static level and water

Bailer Test:
fe level at end of test)

Pur-ning Test: ~ Hours Tested____nr__Rate '___32_____3,p,m, Drawdown
/

- o Signature ﬁ}@w %’%
Oct. 27, 1977 o

Date

FAR WFIT 1NN CDACE 11CT DEVEDCE CINE AL TLHC CUTET - DR ";"_ .
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DIVISION OF WATER H)M O land Q\\ l

e DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
) \ .. STATE OFFICE BUILDING | A
T . INDIANAPOLIS, INDIANA 46204
II;,— / s Telephone 633-5267 Area Code 317
N S S | S :_“W‘ -
WATER WELL RECORD : A
WELL LOCATION ’r: (Fln ln completely :Refer to mstruenon shee() "‘"‘:‘:“"‘" - *“l*;-‘ *‘-—--§
County in which well was drilled L /K’A‘W't Civil Township &SO { o Com

. Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: andmarks. ete. -

_k(el__;.g‘h@ 4" belwd LSD a
bmjlﬁlm:g__by AR WoTsem + R F Dowrelios
~Jiglar -

NAME OF WELL OWNER and/or BU!LDING CONTRACTOR

Well Owner ’ N' G ’ Address

(l\

. Building Contractor J I 3; T 2, Address
! W) of Well Drilling Contractor: Uo S. G . S
Adéress
Name of Drilling Equipmeat Operator: K D‘) W [ é i/ B j ac <

WELL INFORMATION

inapth of well: 3450 Date well was completed: /0//3/7 /

Diameter of casing or drive pipe: _== ’D 4 C Total Length: 2 0 5 /

Diameter of liner (if used): y —= Total Length:

Di~mer=r of Screen: }I Length: / 0 H Slot Size: /g = *S;‘.;a

Type of Well:  Drilled D Gravel Pack [] Driven [] Other

Use of Well: For Home D For Industry D For Public Supply [:] Stock D

Method of Drilling: 'Cab]e Tools D N Rotary D Rev. Rotary D Jet D Bucket Rig D

Static water level in completed well (Distance from ground to water level) feet

B~ "¢ Test: Hours Tested________ Rate __g.p.m. Drawdown___ ____ft. (Drawdown is the difference
between static level and water

Pumping Test:  Hours Tested_______ Rate gp.m. Drawdown_____ ft. tevel at end of test)

Signature

. Date
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T7 - 37 DIVISION OF WATER
D DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA -
L : STATE OFFICE BUILDING F2

INDIANAPOLIS, INDIANA 46204
. Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fxll in completely Refer to instruction sheet) ';".Ti“i:*\‘;t::"li'.'*“';;
. Elkhart Civil Township Osolo'

.. . . : . Include Caunty Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location: | "o "
dmarks, etc. “Twp, 38N R, 5E Sec. 30

On ¥. sd. of Tr. Rt. 19 vhere Rd. starts to.curve to S, W. Well

LDe((‘EE‘l' off 4 hel
0

County in which well was drilled

on % uwthti / 1[g1.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner _B* Se Geological Survey Address 1819 N, Meridian, Indianapolis, Ind.

Building Contractor Address
Ortman Drilling, Inc,

717 S. Malfalfa Road, Kokomo, Indiana

i } of Well Drilling Contractor:

Address

Rick 0., Frank G., lowell C., Dan E,

Name of Drilling Equipment Operator:

WELL INFORMATION

. Oct. 12, 1977
Vep(h of well: 156 Date well was completed: i
) - 5" PVC 150
Diameter of casing or drive pipe: Total Length:
Diameter of liner (l—f used): --. Total Length:
: = 5t «030 SS WW
Diameter of Screen: Length: Sig%ﬁugoW
Type of Well: Drilled @ Gravel Pack D Driven D Other
Use of Well: For Home D Test For Industry D For Public Supply D Stock " D
Method of Drilling: Cable Tools E] - Rotary B Rev. Rotary E] Jet D Bucket Rig D
1.8
Static water level in completed well (Distance from ground to water level) * _feet
)*Test Hours Tested ______Rate __________ g.p.m. Drawdown ft. (Drawdown is the difference
between static level and water
Pum ping Test:  Hours Tested _ALT _ Rate __Z_S____g,p.m, Drawdown_________ ft. level at end of test)

Signature ___ 17/»4;»—-—/ ;ZTWM?

October 26, 1977
Date
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DIVISION OF WATER | HIMCO [6\-\’&9\ ”

, 3 DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING _ F _?;
INDIANAPOLIS, INDIANA 46204

F-3 | Telephone 633-5267  Area Code 317 N
WATER WELL RECORD
YELL LOCATION“ (Fxll in completcly Refer to instruction sheet) b S : M’?

Zounty in which well was drilled o, //éart _Civil Township 0.50 /C)

. . L . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
Driving directions to the well location:
landmarks, etc.

s
NAME OF WELL OWNER and/or BUILDING CONTRACTOR
ﬂ -
Well Owner ‘/ < oo Address

Building Contractor U S é 5 Address
Na )f Well Drilling Contractor: // S / S

Address — ' : —
Name of Drilling Equipment Operator: A L elr)< f JA D /L
WELL INFORMATION
) Stick-dp _
DeNTh of well: L4.22" ~1a8° ’ Date well was completed: Z//f/ 7 7
Diameter of casiné or drive pipe: = " Total Length: 4‘ 7.2
Diameter of liner (if used): - Total Length:
Diameter of Screens €2 Length: VA Slot Size: /& '(’}"’L‘ﬁo |
Type of Well:  Drilled [{] GravelPack [ ] Driven [ ] Other

Use of Well: For Home G For Industry @3\“32 Rs: P&m” q Jb ‘St:ock D

Method of Drilling: Cable Tools D - -Rotary D RevYoA&’@ '51 5 ‘acke?l& [_-J
/ZL/g feet

Static water level in completed well (Distance from ground to water level)

Ba~ .‘NTest: Hours Tested _______Rate _________ g.p.m. Drawdown ft. (Drawdown is the difference
/ between static level and water
ft. tevel at end of test)

Pur;q;ing Test: HoursTested______ _Rate _______ gp.m. Drawdown

Signature

‘ Date




WATER WELL LOG

73 "
: FOR ADMINIS. - 1VE USEONL I o
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COUNTY _& £/ K A d/— Z"— TWP ﬁ‘g/Z/ RGE. \_‘Dé v"“'{/ Ya SE Y /V (2% SEC 3 / Subdivision Name
Topo Map E/ K AQ}’Z‘ %OC) — FtWoflEL Ground Elevation_Z* 60
Field Located M__ﬁé Date _// / "’2 / 0 @) Fi N of SL. Depth to bedrock
Courthouse Location By —_— . Date ' Ft E of WL, Bedrock elevation._.
Location accepted w/o verification by FtSof NL. . Aquiferelevation ______ Lot Number
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DIVISION OF WATER NiMCo Laveldr \|

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA \
STATE OFFICE BUILDING F L-’
INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCAT]ON (Fill in completely Refer to instruction sheet)

County in which well was drilled E/ K ar t S Civil Township __QS_Lé 0]

Dri directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
iving directions to " landmarks, etc.

X AME OF WELL OWNER and/or BUILDING CONTRACTOR
~
u \<; A Address

Well Owner

A

' Address

Name of Well Drilling Contractor: L)' é : 3 S
Name of Drilling Equipment Operator: _{~ =3 - " -% S Ui «JLJ"‘) W
/NS 1B |

WELL INFORMATION
Depth of well: HE IS Date well was completed:

S 7
=2 Total Length: D /

/“
Building Contractor fv) S' .

Yiameter of casing or drive pipe:
Total Length:

Diameter of liner (if used):

Y ¥ VSO R Py,
Diameter of Screeii: / /7' Length: —=_ 30 Slot Size: Y { #*0)
Type of Well:  Drilled & Gravel Pack [ ] Driven [ ] . Other
Use of Well: For Home D For Industry D For Public Supply D Stock D

Cable Tools [ Rotary [l Rev Rotary ] Jet O Bucket Rig J

967’ e

Method of Drilling:

Static water level in completed well (Distance from ground to water level)

Bailer Test: Hours Tested_______Rate _________ g.p.m. Drawdown fe. (Drawdown is the difference
between static level and water
fe level at end of test)

" aping Test: Hours Tested_____ Rate —_—g.p.m. Drawdown.__

Signature

Date

.
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f-f"’{,f: 376 H‘MCO &*V\Ag“l

DIVISION OF WATER

C o DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
RS STATE OFFICE BUILDING F S
T \ INDIANAPOLIS, INDIANA 46204

e Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION ‘(Fill in completely - Refer to instruction sheet)
) . Elkhart Osolo
County in which well was drilled Civil Township
' Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

Driving directions to the well location:
landmarks, etc. Twpe 38 R. 5E Sec. 303!

On N, sd., of Tr. Rt. 19 vhere Rd, sterts to curve to S, BE. Well

Dell cotefd N bolws LSD

'\J'fL)L__J')_)L_LK_QMKF—Do welius 3/1 ¢lsl.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
U. 5. Geological Survey

l

1219 N. Meridian, Indianapolis, Ind.

Well Owner Address

Building Contractor Address
Ortman Drilling, Irc,

Nz =~ of Well Drilling Contractor:
AmJSS 717 S. Malfalfa Road, Eokomo, Indiana

Rick O,, Frank G., Lowell C., Dan E.

Name of Drilling Equipment Operator:

WELL INFORMATION

, 225 Oct. 11, 1977
D hof well: Date well was completed:
" pyC 186
Diameter of casing or drive pipe: i Total Length:
Diameter of liner (if used): : Total Length:
» . s 0018 SS Ww
Diameter of Screen: 2 Length: _5__2};:5““_]2' overall Slot Size:
: 195t to bottom of screen
Type of Well:  Drilled [x] Gravel Pack [_] Driven [] Other
Use of Well: For Home [_] Test For Industry B For Public Supplv d Stock [J
Method of Drilling: Cable Tools D Rotary B Rev. Rotary D Jet D Bucket Rig U
Static water level in completed well (Distance from ground to water level) 15.4 feet
B:uler Test: Hours Tested_______Rate _________ gp.m. Drawdown_______ft. (Drawdown is the difference
between static level and water

30 ft level at end of test)

Pu_ )1g Test:  Hours Tested Rate g.p.m. Drawdown

Signature Cortomm ,B‘M//ijz 9,4,,_,, ,7'
. /

Date October 26, 1977




T \

P ’
T ¥

Y Ay T N ’e .
h:;.-v_ ) ‘(~.,.,., FOR ADMIL RATIVE USE O LA "7'/ L/]__ /(J if\..»
2 ' {Well driller does not ﬁllout) Lo/\/fb a5 ? -—c //zg/7 '3
R~ COUNTY L/ /@7@ - i- Sowe 5N/ e oL D 40 SE N /Z/ SEC J/ Subdivision Name
- g s /
/ ] Topo Map é / /( /JL'( ¥ L/ 3 8 C) ) Ft W of EL. Ground ElevationJ'7
v Sy - ;
Field Located (/ 2 (7—5 Date / 0/[/ / /7 0{ //0() Ft NofSL. Depth to bedrock 2'2 0
Courthouse Location By : ,‘tDate? - Ft E of WL. Bedrock elevation > (/ 0
Location accepted w/o verification by ._1 2 : Ft S of NL. Aquiferelevation Lot Number
. L A
28| 5| | 8 R B MR R4l § R
Elo|l o] & M o & O .
£ |- N ® & § & 3| §
g \ - Y.
- A
m . ’
¥ ——1 | <
E o (& ) .
| € b ’ ;
{ ™ r
. .8 ~~ o~~~
$ -
: g | % g 82
% & a8 -
S 'g ™ LR
o , = 3
5 |z 8 |3 o EE Rk
< o
A IEHER: I gl 8
E ol 8| B @ ol 3 ° —
g 8| 8| 8| » 3 by b E 2 5 3 ¢ 4w o
Bls|s| Bl 8 <l g = s34 & |.
E . > >l ol > Q E ‘;5
® o . fq ]
=] Lo} © 51 ) =
ELEIE5| 5 688488448 4 |6




HIMO land S

71 - 376 DIVISION OF WATER
e DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
ST - STATE OFFICE BUILDING G A
G~ INDIANAPOLIS, INDIANA 46204

Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)

County‘ in which well was drilled Elkhart Civil Township Osolo

Driving directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
iving direction e lon: | ndmarks, etc. Twp. 389 R. 5E Sec. 31

N. of PBristol St. on Fdwardsburg Ave, 1 Blk,, th. W. about 150! on N, side S, Well

“w :
NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner U. S, Geological Survey Address 1819 N, Meridian, Indianapolis, Ind.

Building Contractor Address
Ortman m’imnG' IMO

A "/.""?_e of Well Drilling Contractor:

Xlii-ess 717 S, Malfalfa Road, Kokomo, Indiana

Rick O,, Frank G,, Lovwell C., Dan E.

Name of Drilling Equipment Operator:

WELL INFORMATION

v)th of well: 55 Date well was completed: Oct, 17, 1977
Diameter of casing or drive pipe: 5" FVC Total Length: 47
Diameter of liner {if used): — Total Length:
Diameter of Screen: 2" Length: _5' Slot Size: +018 S5 Ww

) 50! to bottom of screen
Type of Well: Drilled [3 Gravel Pack D Driven D Other
Use of Well: For Home D Test For Industry D For Public Supply D Stock D
Method of Drilling: Cable Tools D Rotary [3 Rev. Rotary D Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) 10.9 feet
Bailer Test: Hours Tested.________Rate ________ g.p.m. Drawdown fe. (Drawdown is the difference
oo Ad 50 . between static level and water
. .v.‘..:/ping Test:  Hours Tested___"—~ Rate g.p.m. Drawdown ft. level at end of test)

Signature ﬁ;;{;w f%;w/% :

October 26, 19
Date
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DIVISION OF WATER HiMo (wdS.\)\

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING G2,
S . INDIANAPOLIS, INDIANA 46204
&,. Q Telephone 633-5267 Area Code 317
WATER WELL RECORD .
WELL LOCATION (Fill in completely Refer to instruction sheet) 0
County in which well was drilled éj /( Aﬂf Zﬁ’ Civil Township o /O

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

o the well location:
Driving directions ¢ landmarks, etc,

W :
NAME OF WELL OWNER and/or BUILDING CONTRACTOR

1/7
Well Owner a g g O‘: ‘ Address

‘A
Building Contractor L/ Q’ &' . /Address

. I Y]
Namo of Well Drilling Contractor: ‘/r O, LT, O

AL J‘CS )

) L ‘< /. ! o -
a1 . 12V o : x> . e’ ) = -
Name >f Drilling Equipment Operator: ? LIWe Lr )] SN LS <

WELL INFORMATION

De"‘\ of well: /é 33 .57‘29'( Uj/ Date well was completed: // /:’2 /77

Diameter of casing or drive pipe: oL Total Length: 6 33

Diameter of liner ‘(if_used)_: Total Length: \
Diameter of Screen: oL " Length: M’./O / ‘ Slot Size: 4/3? /-# Y0

Type of Well: Drilled E ) Gravel Pack D Driven D Other

Use of Well: For Home D For Industry D For Public Supply D Stock D
Method of Drilling: Cable Tools [} Rotary (] Rev Rotary OJ Jet ] Bucket Rig dJ |

/
Static water level in completed well (Dlstance from groun ml) " d@ﬁ’% JJ§ W feet
m?. .
Bailer Test: Hours Tested________Rate _______ g.p. nlsmﬁ e T fed % (Dr dl!bn is',the difference

between static level and water
fevel at end of test)

Pu '/}lg Test: Hours Tested_________ Rate gpm. Drawdown______ ft.

Signature

Date
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WATER VWELL LOG
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- 376 . -
«} Wt : DIVISION OF WATER H 'MCO é[? ey .
‘.M, DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA G 3 B ki

6-—3‘ . STATE OFFICE BUILDING Qe ;
f\’ . INDIANAPOLIS, INDIANA 46204 HRERNEEE
“"”’/\: Telephone 633-5267 Area Code 317 . -
WATER WELL RECORD
WELL LOCATION (i’-‘ill in completely - Refer to instruction sheet)
County in which well was drilled E Civil Township Osolo
Driving directions to the well location: ll::g:::rksc’ .o Le"::y Roadr‘l‘:par:\es 321 ml;::s i—;bdm::: .N";; lot number distinctive

K. of Bristol St, on Edwardsturg Ave. 1 Block, th, W. abtout 150* on N, sd. N, Well

WNAME OF WELL OWNER and/or BUILDING CONTRACTOR
U. S. Geological Survey Address 1819 N, Meridien, Indianapolis, Ind.

Well Owner

Address

Ortman Drilling, Inc.

717 S, Malfalfa Road, Kokomo, Indiana
Rick 0., Frank G., Lowell C,, Dan E,

Building Contractor

Name of Well Drilling Contractor:

)‘ “Adress

~~ame of Drilling Equipment Operator:

WELL INFORMATION
224 . Oct. 17, 1977

Depth of well: Date well was completed:

"
5° pVC Total Length: 160

wSiameter of casing or drive pipe:

Total Length:

Diameter of liner (if used):

' long
Diameter of Screen: 2z Length: —z'gcram—]:z" overall Slot Size: +(18 &5 Wi
169' to bottom of scre
Type of Well:  Drilled E] Gravel Pack D Driven D Other
Use of Well: For Home D Test For Industry D For Public Supply D Stock D
Method of Drilling: Cable Tools D Rotary Rev. Rotary D Jet D Bucket Rig D
8.3 feet

Static water level in completed well (Distance from ground to water level)

Hours Tested_____Rate _________ gp.m. Drawdown______ ft. (Drawdown s the difference
75 between static lével and water

p..snping Test:  Hours Tested__A_ir_ Rate g.p.m. Drawdown fe. level at end of test)

S ) Signature C. o ﬁ%- 5‘4‘26 , 7__ _
October 26, 1977 - L

Date

Bailer Test:

\ AN DT T FAN CDAAT 110 Nrg/renor CIfnm Ar rrac cueerT
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Topo Map /— / K /) ar é. /f;‘:'.'”(:) FI(Wof EL.  Ground Elevation 7652’
s '/r ]
Field Located By LS55, pate /tf// 0 FINOfSL.  Depth to bedrock_2./ &
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HIMCO Land Sl

71 - 376 DIVISION OF WATER
I-1 " DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
- ' | STATE OFFICE BUILDING T j_
) INDIANAPOLIS, INDIANA 46204
D Telephone 633-5267 Area Code 317

3
i

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)
Elkhart Cleveland
County in which well was drilled : Civil Township eve
Driving directions to the well location: Ilnc‘lit::e kC?u?ty Road Names, Numbers, Subdivision Name, lot number, distinctive
andmarks, etc. Twp. 389 R. 4LE Sec. 36
We Well

1 Block N. of Mishawaka St. on Nappanee St., th. W. 1/2 Block on S. sd.

WWAME OF WELL OWNER and/or BUILDING CONTRACTOR

U, S. Geological Survey 1819 N, Yeridian, Indianapolis, Ind.
Address

Well Owner
Building Contractor Address
Ort Inc,
Name of Well Drilling Contractor: man Drilling, Inc
2 717 S. Malfalfa Road, Kokomo, Indiana
)"“‘*gss .
7 P‘I‘ank G., mwell C.
Nu.«€ of Drilling Equipment Operator: .
WELL INFORMATION
19 Oct. 13, 1977
Depch of well: > Date well was completed: ’
" Ve 16
Neneter of casing or drive pipe: > Total Length: 3
Diameter of liner (if used): Total Length:
: 2w , 50 . 4030 S5 WW
Diameter of Screen: Lengch: T Screens ~ 12! overall”" —I727 %o TOLLOM oY BCTeo
Type of Well:  Drilled [ § Gravel Pack [] Driven [ Other
Use of Well: For Home [] Test For Industry J For Public Supply ] stock [J
Method of Drilling: Cable Tools [ ] Rotary (B Rev. Rotary (] Jet J “Bucket Rig ]
9 fi
eet

Static water level in completed well (Distance from ground to water level)
(Drawdown is the difference

g.pm. Drawdown______ ft.

Bailer Test: Hours Tested_______ Rate
Alr 100 between static level and water
Py *-g;ing Test: Hours Tested______Rate _____gpm. Drawdown______ft. level at end of test)
N .
o Signature &/‘Z’;’”" ’3;‘""%"") R ‘)4%‘/ .

October 26, 1977

Date

TOES P VMEPTRIN M Mer.wm et reee e e e e em—
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WATER WELL LOG

FORADM™™.  QIVELSEONLY "' “° "' 7& 4.0 . . 2/
2 N ) (Well. & uoes not fill o1 ) Lrbe’ o A gt hS
) 2 / /\')/‘l) Yo . - ‘/"‘}f’ C S ;s-/, (:::-L— i:;;(’:;
COUNTY __ [ [~ "7 TWP.._ 7 RGE. e e sl Y SEC_— Subdivision Name
)."v;-\ "' -~ . o
TopoMap L0 " DL ‘) F\WofEL  Ground Elevation_/a o2
C o . ., .,/‘ .‘Il i ‘l . .
Field Located By (LS ol pue L0 7 . FUNofSL.  Depthtobedrock /7.3
Courthouse Location By Date FtEof WL.  Bedrock elevalionj 5 C?
Location accepted w/o verification by F1 S of NL. Aquiferelevation _____________ Lot Number
)
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DIVISION OF WATER HIFILO tanant)

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING r’ Z
INDIANAPOLIS, INDIANA 46204

- \} 2 Telephone 633-5267 Area Code 317
WATER WELL RECORD
YELL LOCATION (Fill in completely - Refer to instruction sheet) ‘ l '
Zounty in which well was drilled E/ /( 7 Q,’{ Civil Township C/é V‘e/& A

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

Jriving directions to the well location:
landmarks, etc.

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner ! S S Address
. e /,,/ 1,—-
Building Contractor JJ o DD, Address
— o
Name of Well Drilling Contractor: U L N =
Adf""i

, S P T S
Name of Drilling Equipment Operator: ‘ i) JWwe lrvg Lo g 2 C

WELL INFORMATION

~ ! ST 5 s0 ! //’ o

Depth of well: /5. Q/) Date well was completed: / ,/3/ 77
. N o J 4
Di.  =ter of casing or drive pipe: A Total Length: '_5_; =
Diameter of liner (if used): Total Length: :
- 7/ ~ 7 L

Diameter of Screen:_r; Length: = Slot Size: /g =
Type of Well:  Drilled Gravel Pack D Driven D Other
Use of Well: For Home [_] For Industry O For Public Supply | Stock [J
Method of ‘Drilling: Cable Tools D Rotary D Rev. Rotary D Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) feet
Bailer Test: Hours Tested_______ _Rate ________ gp.m. Drawdown______ ft. (Drawdown is the difference

between static level and water

Pumping Test:  Hours Tested_______ Rate g.p.m. Drawdown fe. level at end of test)

3
I
,~/

Signature

Date

FOR WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET



WATER WELL LOG
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Field Located 4/7‘5 ) Ft N of SL. Depth t¢ bedrock
Courthouse Location By Date Ft E of WL. Bedrocl elevation
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Location accepted w/o verification by F1 S of NL. Aquifer'eleva‘tioh Lot Number
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'” - 375 DlViSlON OF WATER - H)MCO lawd i) ‘

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

by STATE OFFICE BUILDING Ir
-3 INDIANAPOLIS, INDIANA 46204
) . Telephone 633-5267 Area Code 317
WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instriction sheet)
. . . . ‘-W{*‘ . . - sveland
County in which well was drilled Civil Township Slevelan :
Include County Road Names, Numbers, Subdivision Name, lot -number, distinctive

Driving directions to the well location:

landmarks,: etc. Twp. 388 R, LE Sec, 36
1 Block N, of Mishawaka St. on Nappanee 8t., th, W. 1/2 Block on S. side E. Well

*"AME OF WELL OWNER and/or BUILDING CONTRACTOR

w ,
Well Owner U Se Geological Survey ., = 1819 N. Meridian, Indianspolls, Ind.

Building Contractor Address
Ortmgn Drilling, Inc.

717 S, Malfalfa Road, Kokomo, Indiana

Name of Well Drilling Contractor:

Address

‘Name of Drilling Equipment Operator: Rick 0., Frank G., Lowvell C.y Den E.

WELL INFORMATION

Oct.
Depth of well: 40 Date well was completed: ct. 13, 197
"
imeter of casing or drive pipe: 5 Total Length: 32
Diameter of liner (if used): Total Length:
2» ' ‘ 018 ss
Diameter of Screen: Length 5 Slot Size: -l
35% to botior of screen
Type of Well:  Drilled @ Gravel Pack D Driven D Other
Use of Well: For Home D Test For Industry [:l ~ For Public Supply D Stock D
Method of Drilling: Cable Todls D Rotary @ Rev. Rotary D Jet D ‘Bucket Rig D
Static water level in completed well (Distance from ground to water level) 9 feet
Bailer Test: Hours Tested ______Rate . gpm. Drawdown______ft. (Drawdown is the difference
' ’ o ‘ ’ between static lével and water

Pumping Test:  Hours Tested_‘u‘r__._ Rate  _ __75, . gpm. Drawdown_____ fe. level at end of test)

N/"g «

"7 Signature J}ZZ,L/ i i, e

86r1977~ Z A

B i o s Vg etk

* FOR-WELL LOG SPACE USE REVERSE SIDE OF THIS SHEET




na)a|

I- % : )  FORADMINISL.TIVEUSEONL ) = \Q\\rw\,\v
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WATER WELL LOG
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" Topo Map Q.WGNQ \? - rhwm & Ft W of EL. Ground m_oﬁ:o: Q rM| nvﬁ
Field Located , Wv. Kvm,,ll Date \ O\\\ rW\ V / N\Qrw\ Ft N of SL. Depth to caanonr
B H 3 J m
Courthouse Location By W\llll.ll Date Ft E of WL. Bedrock o_ns.:o: M
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'I‘elephone 633-5267 Area Code 317

4

f‘i I

sl

PR ,.i-.;.k R———— .,,‘ -k RNV SN F R U VL P

s vkaen Bl s i o ctepem o

—4“ . ..{4 v § Ny
5
W
.

WELL iLOCATION,

WATER .;-WELL W—RECORDM .

G W

- ”*le Townshxp

Dnvmg dlrectlons to the well locatlon. i

Include County Road Names, Numbers, Subdmsxon "Name, lot number, dxstmctnve
landmarks, etc. :

asnegy _\.\Bu

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

US.G. S

34 \'8\92\

Address

Well Owner

Building Contractor U S 6 S

Address

Name of Well Drilling Contractor:

Address

U S».S

--Jme of Drilling Equipment Operator: ﬁ SO U_Z_L,)"\ LUOO(‘/{. é /L) /)/k((f/ ”\

WELL INFORMATION
/
Depth of well: 2% K

S

?/o’«’c?/ 22

Date well was completed:

H
S

Baller Tes:- f Hours Tested
i

[

= P

1/

™‘ameter of casing or drive pipe: CQ Total Length: =2 2

A 4

Diameter of liner (if used): Total Length: ;

Diameter of Screen: / Z‘/ Length: LBD * Slot Size: / y S. / Oé é#@?
) Type of Well Drillegi m Gravel Pack D : Driven D £ Other ‘

Use of Well \ For Home D 3 For anustry D . For Pubhc Supply D Stock D

SR o R s

-Method of Dnllmg Cable Tools D Rotary D Rev. Rotary D Jet D Bucket Rig D

. e frorm o AR
Static water level in completed wcll (Dnstgnce from grouod to water level) AN A A— feet

3 ATy L

Bate -

nprim s e

.+(Dra dovm s the difference 3
" between static level and water
) “»level at end of test)

Pumpmg Test'

i
Hours Tested___-_
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FOR ADMINIST. ...TTVE USE ONLY
(Well driller does not fill out)

Date gpgﬁ 7

Date
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Depth to bedrock _ec__*- "
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'n,avt» - - HIMCO land i\

. DIVISION OF. WATER
d( P 'DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

m o . STATE OFFICE BUILDING
/““*’” INDIANAPOLIS, INDIANA 46204 J_ l
~) ' ' Telephone 633-5267 Area Code 317
.~ WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruétion sheet)
County in wlnch well was drl“ed Elkhart le Township Osolo
Include County Road Names, Numbers, Subdivision Name, lot -number, distinctive
Driving directions to the well location:

landmarks, etc. Twp. 38N R, 58 See, 32
Seuthwest Corner of Oak St, & MoNaughton St. '

“*AME OF WELL OWNER and/or BUILDING CONTRACTOR
" Well Owner __Js Se Geological Survey Address 1819 N, Meridian, Indianapolis, Ind.

Building Contractor Address
Ortmen Drilling, Ine.

717 S. Malfalfa Road, Fokomop, Indiana

Name of Well Drilling Contractor:

‘«')ldress

- . . Rick 0., Frank G., Lovell C., Dan E.
Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: 49 Date well was completed: cts 13, 1977
L]
.meter of casing or drive pipe: 5% FWC Total Length: 37
\ 4 .
Diameter of liner (if used): Total Length:
I A ' . 018 ss
Diameter of Screen: ___ Length: 5 Slot Size: _° 1 w
’ 40' to bottom of screen
Type of Well:  Drilled [X] _ Gravel Pack [_] Driven [] Other
Use of Well: For Home [_] ?es‘k For Industry J For Public Supply O Stock []

Method of Drilling: Cable Tools [] Rotary Kl Rev. Rotary ] Jet ] Bucket Rig J
’ 10.7

Static water level in completed well (Distance from ground to water level) feet
Bailer Test: Hours Tested________Rate _ _____g.pm. Drawdown______ft. (Drawdown is the difference
. A4 60 _ between static level and water
Pumping Test: Hours Tested_. """ _Rate _~~  gpm. Drawdown____ ft. level at end of test)
R Sighatiire —
;g;»,..m- mre e ? R ,_,._;MDaEe o i e -




v ' FOR ADMINISTRATIVE USE ONL M»._.. 4lu s DAS SNy D
(Well driller does not fill out) LoNSY: cef & § 0" ] \wm \Q.w

ocz._.< M\N&&\.W , g.(“.\\m.lmlzlzomfw\m- A\Q\x.ﬁ% Wl spc >/
\ Topo Z%I%N \A\Nn\\\ m.\. ‘ Db Ft W of EL. Ground Elevation N\\\n |

Subdivision Name

‘ .,..a.‘ . Field Located | EIM Date / 0\\ np\ 77 \ QN&\Q Ft N of SL. Depth to bedrock

- m Courthouse roﬁsos w< —_— . Date i Ft E of WL. Bedrock elevation
\\ . Location accepted w/o verification by Ft S of NL. Aquiferelevation Lot Number
P _
IR
_. glo]| © >
< N
E

WATER WELLLOG % '

\m’ . .
8 W
. ™| 4y
_, Ar: s
. . 7

£ .

. alE

fine to med, sand w/eome gravel
med,. t0 coarse sand & gravel

FORMATIONS (Color, type of material, hardness, etc.)
2 hrs,
NOTE+

Irds

-

v s e

-
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DIVISION OI:WATER H‘M(D (ﬂV\Agi )\

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING g 2.
. INDIANAPOLIS, INDIANA 46204
i) ’)’, AR Telephone 633-5267 Area Code 317
WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled éJK ar é_ Civil Township 050 /O

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
landmarks, etc.

Driving directions to the well location:

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
w (.S &S

Well Owner ‘ Address
Building Contractor V S é) ~) ! Address
Name of Well Drilling Contractor: y _‘ ‘)'
£ aess

Inkba

1. Black

Nar}{e of Drilling Equipment Operator: 2 Q}we /" U3

WELL INFORMATION

, sebvp LS6 /
Depth of well: /7 76 SHeEr 9 Date well was completed: //OZ/ 7)
I;'neter of casing or drive pipe: ’Q : Total Length: 7 /]é
Diameter of liner (if used): Total Length: -
Diameter of Screen: 07 ! Length: */O ’ ' Slot Size: _/X /#-(/())
Type of Well:  Drilled D Gravel Pack [_] " Driven [ ] Other
Use of Well: For Home D For Industry E] : For Public Supply D Stock D
Method of Drilling: Cable Tools D Rotary D Rev. Rotary D Jet U Bucket Rig D
Static water level in completed well (Distance from ground to water level) //S:’) 7(& feet
Bailer Test: Hours Tested______R;t:e - gpm. Drawdown_______ft. (Drawdown .is the difference
between static level and water
Plln_\Ring Test: Hours Tested________ Rate g.p.m. Drawdown______ ft. level at end of test)
Signature
Date

FOR WELL LOG SPACF 1IRF DEVEDRCE CIME AL Tic crireres



WATER WELL LOG
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% 7'1'&376 | " HIMcO éanclg.ﬂ

RN S DIVISION OF .WATER
. a 1 + DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
- ‘7: . STATE OFFICE BUILDING . J 3

> : INDIANAPOLIS, INDIANA 46204
"3 . o Telephone 633-5267 Area Code 317
WATER WELL RECORD
WELL LOCATION (Fxll in completely - Refer to mstructlon sheet) .
7 2l TS "L S

County in Whlch well was drilled. 1khary le Townshlp Ossls ¥
Drivine directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot ‘number, distinctive

g " landmarks, etc. Twpe 388 R, SE Sec. 3R 3

Southwest Corner of Oak St. & McNemghton St,

NAME OF WELL OWNER and/or BUILDING CONTRACTOR
U. S. Geological Survey Address 1819 N. Meridian, Indianapolis, Ind,

Well Owner
Building Contractor Address
Name of Well Drilling Contractor: Ortman Drilling, Inc.
717 S. Malfalfa Roed, Kokomwo, Indiana -

%}idress

Rick 00, Frank G-’ lowell c.’ Den E.

i
"Name of Drilling Equipment Operator:

WELL INFORMATION

Depth of well: 175 _ Date well was completed: Oct. 12, 1977
"
Qiameter of casing or drive pipe: 5 Total Length: 149
Diameter of liner (if used): Total Length:
4 ’ : 8s W
Diameter of Screen: 2 Length: 5 Slot Size: +040
i 152% to bottom of screen
Type of Well:  Drilled [x] _ Gravel Pack [] Driven [ ] Other
Use of Well: For Home [ ] Test For Industry OJ For Public Supply O stock [J
Method of Drilling: Cable Tools [] Rotary 3 Rev Rotary O Je O Bucket Rig O
Static water level in completed well (Distance from ground to water level) 13.9 feet
Bailer Test: Hours Tested______Rate _________ gp.m. Drawdown______ ft.  (Drawdown is the difference
) between static level and water
Pumping Test:  Hours Tested ML Rare ‘ 20 gp.m. Drawdown___ fr. levelatendoftest)

" Sigriature - &,@_» S v
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i T AT g 65

YA FOR ADMINIS s ATIVE USE ON. , o /0 /&/7’7
] ') , (Well driller dow not fill out) 1‘5“‘5 85’ 57 - /2% /-73 /
"* COUNTY £— é_‘/ K AQ/‘ C . eSS N ree. S & 17 WS o SE sec 3/ Subdivision Name

"I‘opo Map ; / /«AQ)' —é C’:ZSS O Ft W of EL. Ground Elevatlon 7 S‘ff

DR

Field Located By%_é_--_g_ Date /! o/ ’Q/ 77 /P50 riNofsL. Depth to bedrock 165~

Courthouse Location By ___.__.__.__ Date . Ft E of WL. Bedrock elevation *)/ b ﬁ

Location acceptéd w/o verification by . Ft S of NL. Aquiferelevation.______________ Lot Number

ol af @ vl wa w

AEEEEEEEE:

g} © © Ty wn| o n

E[CIS % 3 8 35 3

WATERWELLLOG =~ *°

200 PSI (204)
160 PSI (20+)
160 PSI

2 fts.
5 Jts.
9'

FORMATIONS (Color, type of material, hardness, etc.)

RS-

alternate layers of sand & gravll & clay

fine to med, sand w/some gravel

med. to coarss sand & gravel
grsy clay

med, sand & gravel (tight)
blue cidsy |

blne shale

3 hr&.
NOTE:




77 - 376 DIVISION OF WATER RHIMCO landiil|

DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
STATE OFFICE BUILDING K :L

/Y INDIANAPOLIS, INDIANA 46204

E Telephone 633-5267 Area Code 317

WATER WELL RECORD

WELL LOCATION (Fill in completely - Refer to instruction sheet)

County in which well was drilled Elkhert Civil Township Goncord

Driving directions to the well location: :::‘;\g:rkfotr::y Road Names, Numbers, Subdivision Name, lot number, distinctive
Twps 37N R. 5E Sec, 6

1 Block E. of Nappanee S5t, on Beardsley Ave., th, 1 Block S. on SW Corner N. Well

ME OF WELL OWNER and/or BUILDING CONTRACTOR

W |
Well Owner _Us Ss Geologicel Survey .. 1819 N. Meridian, Indianapolis, Ind.

Building Contractor Address
Ortman Drilling, Inc.

717 S. Malfalfa Road, Xokomo, Indiana

Name of Well Drilling Contractor:

}CSS

” c. *
Name of Drilling Equipment Operator: Rick 0., Frank G, Iowell G., Den E

WELL INFORMATION

63 Oct, 13, 1977

Date well was completed:

" PYC Total Length: 57

Depth of well:

wgmeter of casing or drive pipe:

Diameter of liner (if used): Total Length:
' e

Diameter of Screen: = Length: _. 5 Slot Size: -018 &5 WW

60' to bottom of screen
Type of Well:  Drilled Gravel Pack.D Driven D Other
Use of Well: For Home [_] test For Industry O For Public Supply O stock [
Method of Drilling: Cable Tools [] Rotary 3 Rev Rotary O] Jet ] Bucket Rig O]
Static water level in completed well (Distance from ground to water level) 2.2 feet
Bailer Test: Hours Tested __ Rate g.p.m. Drawdown___ ft. (Drawdown is the difference

between static level and water
60 fe. level at end of test)

r "'jping Test: Hours Tested._é_:'_r___ Rate g.p.m. Drawdown_______

Signa(urc ﬁ/Jo;m—' /%)m%—,/p/—(} e
October 26, 1977 /7

Date

TAD WETT 1NN CDACE 11SF RFVERSF SIDE OF THIS SHEET
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WATER WELL LOG
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COUNTY £/, Khart e SNV wee L DA 4 OU WAL ke & Subdivision Name
4!

Topo Map 04[’60 /“"‘- : Ft Wof EL. Ground Elevation 77%
Field Located by US.GC e /0700 FINofSL.  Depthfto bedrock

a
Courthouse Location By — Date . 7 0 0 Ft E of WL. Bediogk elevation

. ‘ )
Location accepted w/o verification by : / QOKD Ft S of NL. Aquifer elew}ation_______. Lot Number
R IRIEIR)
=
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 DIVISION OF WATER RIMICO  Lwdin]
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA

STATE OFFICE BUILDING K2
INDIANAPOLIS, INDIANA 46204
S C U Telephone 633.5267 Area Code 317
WATER WELL RECORD -
WELL LOCATION (Fill in completely - Refer to instruction sheet)

‘County in which-well was drilled £ / £ /)41' é ' Civil Township i o27¢2 /%

Include County Road Names, Numbers, Subdivision Name, lot. number, distinctive
landmarks, etc.

Driving directions to the well location:

NAME OF WELL OWNER and/or BUlLDlNG CONTRACTOR
-w
Well Owner L/LS \7 ~ Address

Y Address
/‘
(o

Building Contractor

(_/3 .\3\\ -

Ux

AN

Name of Well Drilling Contractor /

Ad’

;

Name of Drilling Equipment Operator:

Dowe iy € D Sloc/s

)

WELL INFORMATION P 0.9 /
/ Stk wp - O /
Depth of well: /% 65 | S/ 72/
74

Date well was completed:

/D7
Diameter of liner_(if used): Total Length:

—~ U
) | Length: ___ Slot Size: /g

Diameter of Screen: _ ¢

!
D;weter of casing or drive pipe: (IQ Total Length:

Type of Well:  Drilled g Gravel Pack [:] Driven D Other
Use of Well: For Home [ ] For Industry O For Public Supply J Stock []
Method of Drilling: Cable Tools D Rotary D Rev. Rotary D Jet D Bucket Rig D
Static water level in completed well (Distance from ground to water level) C?‘ 55 feet
Bailer Test: Hours Tested_______R;t_e - gp.m. Drawdown_____ ft. (Drawdown is the difference
: between static level and water
Pumping Test: ~ Hours Tested_______Rate g.p.m. Drawdown_____ ft. level at end of test)
’ } .
‘ Signature
Date

FOR WELL LOG SPACE USE'REVERSE SIDE OF THIS SHEET



WATER WELL LOG

FOR ADMINISTRATIVE USE ONLY

2|\ o7 e sty

K—Q\ SK‘MMQ r (Well driller does not fill out) Loy g’ o At LA i
- - > ey~ s
COUNTY ElfA Q7 we SV Ree 5 06 WS N s 6 Subdivision Name
Topo Map O gce QZ A _Ft W of EL. Ground Elevation 94/1;#
Field Located By a \gf (75 Datcl //r[lr/t)’} FtNofSL. Depth t$ bedrock
Courthouse Location By Date ! 700 Ft E of WL. Bedrock elevation._
A ' |
Location accepted w/o verification by / g Q QO F1s of NL. Aquifer elevation Lot Number
i
B
&
o
of | |3 ¢
13 4 S -~
SUINE B
0} ~ o i
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DIVISION OF WATER

' »a DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA
s STATE OFFICE BUILDING K3
/53 INDIANAPOLIS, INDIANA 46204 -

Telephone 633-5267 Area Code 317

WATER WELL RECORD | -

/ELL LOCATION (Fill in completely - Refer to instruction sheet)
, 1Xhart . s B
‘ounty in which well was drilled E Civil Township Concord ® o
wiving di . . Include County Road Names, Numbers, Subdivision Name, lot number, distinctive
iving directions to the well location: landmarks.- etc Twp. 378 R. 5E S 6
’ : . . €C,

1 Block E, of Nappanee St. on Beardsle; Ave., th. 1 Block S. on SV Corner S. Vell

[AnggyOF WELL OWNER and/or BUILDING CONTRACTOR

U, S. Geological Survey 1819 N, Meridian, Indianapolis, Ind.

Well Owner Address

Building Contractor Address
Ortman Drilling, Inc.

lame of Well Drilling Contractor:

717 S. Malfalfa Road, Kokomo, Indiana

do A
P

I!ank Ipue 1 [ ] -) *®
‘ame of Drilling Equipment Operator: Rick 0., G, 11 C., Dan E

/ELL INFORMATION

198 Oct, 13) 1977

Date well was completed:

o" PV Total Length: 180

epth of well:

iaMefer of casing or drive pipe:

iameter of liner (if used): " Total Length:
_ — ' . S

iameter of Screen: 2" Length: 3 Slot Size: »040 SS WW

183" to botton of screen
ype of Well:  Drilled [X] Gravel Pack [_] - Driven [ Other
se of Well: For Home [_] Test For Industry ] For Public Supply J Stock [J
ethod of Drilling: Cable Tools D Rotary B Rev. Rotary D Jet D Bucket Rig D

15 |

atic water level in completed well (Distance from ground to water level) ’ feet
ailer Test: Hours Tested____.__Rate _________ gpm. Drawdown______ ft. (Drawdown is the difference

between static level and water
level at end of test)

« Ar 75
m dTest: Hours Tested_______Rate g.p.m. Drawdown______ ft.

Signature f}:r/Z;«,N .:-D/a/d//n/—t s e
74 7
October 26, 1977

Date

o v andad Y e S S
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Topo Map (340‘90/(( e : Ft W of EL.. Grpund Elevation i I\
inS ey SO
Field Located By (/g é g Date /(_2/ 'L;// ’ Ft N of SL. Debth to bedrock 1 7 ‘,[
, ,"
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Location accepted w/o verification by ' / 2? 0(9 FtSofNL.  Aquifer elevation Lot Number
O] Ml M wl B A A ?ﬁ' 3 w
BRI EE R EE R
o o « wli e wl RN &
E|°| V| K| 8 8 % &'k B EE g 2
-
g
E
2| 3
x
! ;
.!. - |~ 5
i |7 81814
1R | . 81814
s ” a « LIER|8
L - L 28|83
AT | R T S B I I - B 8|5 A
3 o @ @l b :
S| El ol ¥ % B 8 Bl Jl 8 alal .
~ Q Q 3] + | ¥ 4+
2 3 E 21y r§ » gl el o NPl B
=3 [ ) ) SN S
AEIBEAE KRR B R R
g gl 8 w“| o] o “ Q o
3 C N ol ¢ Bl «| a o
Elg| |9 5 B sl 6l B 5 8 3| g E| |8
[*9) - %
: 3 ul @ .E L2 t‘o Q t?u a ﬁ'n Q .'3 o0 .%f jf
N ' |\*“’J‘ N




UG caviatny g

DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA M ﬁ_

STATE OFFICE BUILDING =
INDIANAPOLIS, INDIANA 46204 Qe

Telephone 633-5267 Area Code 317 M ( l >
WATER WELL RECORD —

WELL LOCATION (Fill in Eomplctely - Refer to instrﬁction ~'she'et-)
ECKHART - _Civil Township

County in which well was drilled
D:iving directions to the well location: l[nc(lit:::r ksCm:rt::y Road Names, Numbers, Subdivision Name, lot number, distinciive

xME OF WELL OWNER and/or BUILD[NG CONTRACTOR

k)\a s.-) Address }a‘ﬁ ,\j /,J'C' ' N R NASA

Well Owner
Building Contractor _— ' Address
Name of Well Drilling Contractor: —AMS
; g—

Dhow e r/ LJATTON)

Name of Drilling Equipment Operator:

WELL INFORMATION

. } d
D-pth of well: D8.63 Date well was completed: VR
- '[ SNA !
xmeter of casing or drive pipe: 2 Gaw. Total Length: ) B
Diameter of liner (if used): — Total Length:
" e~ !

- Diameter of Screen: = Z Length: ) Slot Size: ’ 6

Type of Well: Dnllcdﬁ\ _Gravel Pack (1 Driven [_] Other

ORXETRUATION |
Use of Well: For Home For Industry O For Public Supply J stock (]
AVGERS
Method of Drilling: Cable Tools D Rotary D Rev. Rotary D Jet ] Bucket Rig J
: -~

Static water level in completed well (Distance from ground to water level) = feet

Bailer Test: Hours Tested_________Rate ____ gp.m. Drawdown_____ __ft. (Drawdown is the difference
’ between static level and water

ft level at end of test)

P ping Test: Hours Tested______Rate _____ _gpm. Drawdown______ft.

Signature

Date

—— crmwm Mmoo oI AC TLHHC CLIEET



WATER WELL LOG
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Topo Map @SCQO (a Q( 00 FtWof EL. ~  Ground Elevation ) @7
Field Located By __L!_S_éé_ Date /3 4 29 FtNofSL.  Depth to bedrock
Courthouse Location By Date ; Ft E of WL. Bedrock elevation
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DIVISION OF WATER:: M Z
- DEPARTMENT OF NATURAL RESOURCES, STATE OF lNDlANA
.- STATE OFFICE BUILDING . . = = .. .. g
- INDIANAPOLIS, INDIANA 46204 :
R Telephone 633-5267 Area Code 317 M (’2_)
.+ WATER_WELL .RECORD . .._
, WELLT;.LOCATION o (Fdl in completely ‘Refer to instruction sheet) = - ¢
County m ‘which well was dnlled ! V+ Ll e il ToWnship : C—/’f A CL/QT/AQ[

Include County Road Names, Numbers, Subdivision Name, lot number, distinctive

: Dnvxpg directions to the well location: . Jandmarks, ‘etc,

B -

o o

rx)

~ NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner J{ ;SCT' A Address lg % Aj MCP‘A:/!C« h,
Building Contractor Address ’ \Ao :"l /ﬁv I' hd ‘é/& Q ) Z

),—
‘Name of Well Drilling Contractor: (.ASLJ if

. Address

" Name of Drilling Equipment Operator: L‘—(;? LA }}_4 Q'

5-d
" /
- Diameter of casing or drive pipe: _; $ VQ Total Length: a O

WELL INFORMATION

=N

Depthof well: ____ Date well was completed:

Spgma——— mem——
Diameter of liner (if used): Total Length:
Diameter of Screen: ED : Length: Li i 7 Slot Size: l g
Type of Well: Dnlled [X Gravel Pack D o MI‘)r_iven D - Other :

e of Wl me.g CRSERVATIA@WC]  rorvablcsuy [ swock O

: Method of Dﬁlwg_ 'Ga'bl'r‘l‘udr'El . Rotary D ) Rev Rotary D Jet O Vciv“,‘B‘uek_et Rig O

4,

LI O
Statlc water level in completed well (Dlstance from ground to water level) A feet
: Baller Test: Hours Tested__ Rate : g-p-m. Drawdown___ft. (Drawdown is the difference
‘ - E . B T Tt IS between static lével and water
 Pumping Test:  Hours Tested Rate‘ Do ‘g D. “Dr awdown__'_.____ft.— g ~level st end of m)
. y PR X o »;«vbv)“‘*\v"‘& P _,___.“_: et g oo “—q . e

W
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" DIVISION OF. WATER o T
DEPARTMENT OF NATURAL RESOURCES, S'I‘ATE OF INDIANA -+ S g~ - g

Wi

o . . 1, STATE OFFICE BUILDING... .. .. ... nr o @ oo
"7 INDIANAPOLIS, INDIANA 46204 - N
TN L ; Telephone 633-5267 Area Code 317 ; , ' —e
| WATER WELL RECORD HiMco («v\d%\l
: WELL LOCATION (Fxll in completely Refer to instruction’ sheet) e i o N oo o
| County in which well was dnlled | ECKHART™ - Civi Townshlp s T T

Dnvmg du'ectlons to the well locatlon :nc;‘:::r ksCot:?:y Road Names, Numbers Subdmsxon Name, lot number distinctive

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

..Well Owner () S GS - Address l@lq N MERlDlAN

Building Contractor Address

Name of Well Drilling Contractor: SAME—

o

Address

Name of Drilling Equipment Operator: WATSQN T/ DUWR.’ uS

WELL INFORMATION
Depth of well: 29 'q g- Date well was completed: 9 / 30) 7q

i +
o /
2 -R ASTIC Total Length: 2 g

F’v‘)eter of casing or drive pipe:

Diameter of liner (if used): —_ Total Length:
o ¢ 2
Diameter of Screen: 2 Length: S . Slot Size: ‘/ﬂ
Type of Well Drilled m\ Gravel Pack [] Driven [] Other .
~ OBSERVATIO
Use of Well - For Home 3 _For Industry O ' For Public Supply ] Stock []
AVGER |
Method of Drilling: Cable Tools l:_-_l Rotary D Rev. Rotary D - Jet D _ Bucket Rig D
Static water level in completed well (Distance from ground to water level) 6 0L] ) feet
Bailer Test+ Hours Test.ed_f':____ Rate ________ gpm. Drawdown______ ft.  (Drawdown is the difference
{ o . T o " 777 between static lével and water
. Pumping Test: Hours Tested_.____Rate ; p.m. Drawdown_______fr,  “levelatendof test)
Do o A e __._______g R T _
j,:.‘ . -{ z . .
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA O
STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204 <yt O)
Telephone 633-5267 Area Code 317 —_—
WATER WELL RECORD
WELL LOCATION (Fill in completely - Refer to instruction sheet)

E(KHART Civil Tow:.. hip

County in which well was drilled
Driving directions to the well location: Include County Road Names, Numbers, Subdivision Name, lot
. landmarks,: etc.

number, distinctive .

w .,
NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner US G.S . Address ja‘q l\l M@\DA"J : NSRS,
Building Contractor — Address
Name of Well Drilling Contractor: ___SA2/E"
37 \.\ - .' ’
of Drilling Equipment Operator: L_ny)ELX VS // M.)FYS’.O’"[ -

WELL INFORMATION :
‘ $iilT79

2
Denth of well: 20 Date well was completed:
- . ot . _— P ’
Diameter of casing or drive pipe: < ?‘ RLTIC Total Length: A5
Diameter of liner (if used): _— : Total Length:
v = .
Diameter of Screen: 2 Length: S Slot Size: __ I{O
Type of Well:  Drilled Gravel Pack [_] Driven [_] Other
SERVATION)
Use of Well}:A For Home For Industry O For Public Supply O stock []
Method of Dr%i,ng: ~  Cable Tools [] Rotary (1 Rev. Rotary (] Jet ' Bucket Rig ]
. — r ¥ -

Static water level in completed well (Distance from ground to water level) 734 feet

Bailer Test: Hours Tested Rate gp.m. Drawdown_______ ft. ° (Drawdown is the difference
" between static level and water

fe level at end of test)

Pv ingTest: HoursTested___ Rate _____ gpm. Drawdown_______ft.

Signature

Date _



WATER WELL LOG
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_ FOR ADMINISHKATIVE USE Iv AT o Y1 w2 13 -
‘ SlTE ___Q___: ) (welldrinetdoesnotﬁllo::) Lobot gf ' ' l/“/‘” '
county __ELKHART 1w _ 48N wee._ UE. __SE NC NE SEC 3Q Subdivision Name
Topo Map /9 SL 20 [Cl S F;Wof EL. Ground Elevatlon_l.élf
Field Located By {4 503 Date ‘5;/ /, /29 FtNofSL. ©  Depth to bedrock
Courthouse Location By Date FtEof WL, - Bedrock elevation
Location accepted w/o verification by { , Q 0 FtS of NL. Aquiferelevation . ________ Lot Number
& Q
e @ Q g@(
N
oo 9|8 &
~ %
e y ;
g A i
’ ER: % S A
W ),
! 3 3 I ARSI
i) A g T8 |7
£l Z 2 3.8 ol A |l if
A & by IFl el o L
s N N #1 ¥ (N s
L Zl Z 3 vl X a t ~
el @ o > Ff gl Y "
g & 2 o~ G| ™ =
S (ﬁ -0 Ggs
= | (O A8 % 1 Cx -
2| i !
g \’7‘ Q L() @ "1y : 'ji’.’*'
: = I & ! J )
2l 471 79 L LAl 1A |8
= el & {". 2] . ~5
=i L5 | o




FARESOURGESHSTATE:OF-INDIAN
i ._,,;.;'B@WLDINGwm& &mseﬁ m Jgg'.gr %3
: iANAé*46204*'-:-~:~ e

53 pivy 5 b V,«.f‘ - .,.;e;.....vw.né l;Té T i
WATERM' ~WELL RFCORD ;DL_«»...\.

7 WELLLOCATION (Fdl in completely Refer to instruction sheet) e

County m which well was dnlled_.é.l_lﬁb_ﬁir _____Civil Township: / / eyelan 0/

N
. Driving dlrectgons ‘o the well locetlon.,. ;nclude ksCotx::y geed Names Numbers Subdivision ame, lot number dxstmctlve

:NW‘EO/)?E} ot (?//: o/-—aﬂc/ ~A/§4fﬁ04'g€

NAME OF WELL OWNER and/or BUILDING CONTRACTOR

Well Owner (LS, é‘sf Address L@lq N, MG’M'&H’, I;‘l(y/ﬁ/f

Building Contractor Address

w

c
Name of Well Drilling Contractor: é(lJ 6 5 n

~Address
Name of Drilling Equipment Operator: Q PRI AN AL % s / a2 TS 474\

WELL INFORMATI/ON

Depth of well: Cp) Date well was completed: S - 3-729
\Diameter of casing or drive pipe: S B \.C _ Total Length: Q 0] I
Diameter of liner (if used): Total Length:
_ Diameter of Screen: & " Length: 5 ’ Slot Size: / g
© Type of Well:}; Drilled [X] q A aef GravelPack[] =~ . Driven | ~ Other
© Use of Well: For ;i;:a il . _For lndustry O . ~ For Public Supply O - Stock O
’ Method of Dnllmg SA Cable Tools D Rotary D Rev. Rotary D Jet D _Bucket Rig D o
*; Sstatlc water level in com‘pleted well (Dnstanee from ground to water level) _ @r 7 ,@_ S f;ect
Banler Test: Hours Tested__L.___ Rate ___ gpm. Drawdown______ft. _‘ _ (Drawdown is_the difference
: o ‘between static level and water

ft level at end of test)

?’__‘Pumping Test:* Hours Tested___Rate - gpm. Drawdown______

e

Signature

e e he 4 S Af o T L S ik S 45 e s e R A €17 s

56 SR . fr a0y g o i .

"+ 7" pOR WELL'LOG SPACE USE REVERSE SIDE OF THIS SHEET
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DIVISION OF WATER
DEPARTMENT OF NATURAL RESOURCES, STATE OF INDIANA AN
STATE OFFICE BUILDING
INDIANAPOLIS, INDIANA 46204
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WATER WELL RECORD Q
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County in which well was drilled L KHARY™ —Civil Township
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. . .. ion:
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-
NAME OF WELL OWNER and/or BUILDING CONTRACTOR

USE&S Address 1313 N f"":}‘t"‘.AAH
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- Address

Building Contractor

‘me of Well Drilling Contractor: SAME

— Ty
Name of Drilling Equipment Operator: lLoyuy v uus / AddTSON

WELL INFORMATION

] 1N
Wwrth of well: Date well was completed: H4:26 19
orw " ;
T -y !
Diameter of casing or drive pipe: 2 ltasric Total Length: 20
Diameter of liner (if used): = Total Length:
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ORSERVATION :
Use of Well: For Home For Industry D For Public Supply D Stock D
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Method of Dril in;:R Cable Tools [] Rotary O Rev. Rotary O Je O Bucket Rig |

* Static water level in completed well (Distance from ground to water level) qnqg feet
Bailer Test: Hours Tested _____Rate ________ gpm. Drawdown fe. (Drawdown is the difference
| - between static level and water

fe level at end of test)

Rate _____ gpm. Drawdown
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i Date
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Donohue Water Table Well Installation Diagram
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5 Iy o>

.cL Key ]
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’ ’ NN \\
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% Concrste Dicmeter
V% s - PROTECTIVE CASING [cuaro_posTs]
~
« Lecas
I Type_STEIMEL Ventea Qesyfic Type _co/m2,
b ol cmefor'___':l.__. Locked
! PVC ! 2.6| Protective Length — S’ gey ® M——__ﬁ N
- Stiek Cosing
up Length t
| A CAP OR PLUG|vented (/N0 TypeRYC TRRGAD |
v f \\ S>u P CAr i PLUG
- Concrete ) NN e—— CONCRETE COLLAR|
4 Thickness 3"._' \\ Coment PEEMXED _Ibs.+Water VARABR agl, i
; P »Top N Totol Ouontity __ D BAGSH col. X 15 |
“ -
T -l $&f 20 kN Manufocturer GEASEAL MATEZised «v, Lowms
- < Seal
“; 2 Thickness .T:? 49 1.
- Fliter : Powdaer /Cranul ar APs!tlets On.nanmy__S_sg_l__qc :
- . Pacx N Hyarated___ 28 oal., Time ALNS = G242
Fiiter ‘ Monufacturer PELOMTE by Rockbass \ee
- Pacx .
Thickness "'ﬂ . LFJ Type.:ﬂ&-.»:.ﬁ'z;__ Schedul e

o mm————-

Monufacturer RIE DEIC W

Fiush Threaded {ed/No

Teflon Taped {esvNo  0O-Ring Yec/@
Meonufacturer L)

0.0. ! 1.0,
Length/Sec, —.1S:3 No. Of Sec. BR&X 14 |

1
o] Lenom

]

s Top of
Scraen 29 ft. o

Source__CotfA00 SwicA 3a80, Qo.ceaco HFL

- 7
Yolume 20 gal a.ma_ia_.n.,..__ -
Monufacturer SE-CRADS Suuc A SAND !

{scresn] !

CoIT D IOy WEAP '
Type 2mfun B2 Scheoule —— .
Length/Sec._ S, No.of SeC.—2
0.0. !0

Siot Slze @S0 No. Slots/f1.

Monufocturers €02 v 4
«Bottom

CAP OR PLUG| Type e |
1 | —{caP R PLUG] Tipe sraNaETn pngin O
X 1 screenfeo n] [ \

. 1 +Borl \ - g . f
Mater o5 ng . MATERIAL - ::' A J

Screen 0.5
Length

1000000000000000000000

L

] Thickness Depth !L.B f1.
’ r
® Measured From -—@—0}
Grouna Surface
Soranhote Diometer
WATER SOURCE

Notes: u&—ﬂi‘a T L VMO y A GO L
DM =Y DAYT N 3T I mip) DEECOS Do oaciad. U~ CIATE D
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BORNG LOG _SQIL BORING NO.

site: _SEINE pRoJECT No. 2e226
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D s = w1/
LOG By . SRS IT RS ‘ ' DATE START: ___L-OR SO
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WEATHER: (2 /ERLAST PHYSICAL SETTING: (32A%% = WELL INSTALLATION: __XE=
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DonOhue BORING LOG SOIL BORING NO.
- P .
Engineers & Arcritects S| 165 PROJECT NO. _2SC
SO T IOVOWTDG BPRG-L
3
< JRILLING METHOD: WATER LEVEL READINGS GROUND SURFACE ELEV.:
RoLyovw/ os~gm Ay el DaTE TIME OEPTH  CaASING COCROINATES:
NORTH:
,o—t EAST
LOC BY: B _TAunnELEA OATE START: "‘-oq_qo
ORILLER: D Euu\o DATE COMPLETE: __ l\-OR-&n
WEATHER: (CLEARE Comy PHYSICAL SETTING: WELL INSTALLATION:
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Sheet _1_of 1

e ——————————————————————————————————
Donochue OBSERVATION WELL INSTALLATION DIAGRAM Well No. s 1 C A
SN Site:Jmen Dome zewnaer il Date: Ne/EmSEL A 1800 :
( N By:R.CAnNEsA/ MATHES  Project No. 2002 O23

- o o5

Protective CasirE[ Guard Posts

Typesm2fce __Vented_ VY \/ Type STe5e 3
Diameter__«° _Locked YE% mpsvEe
Length_ 5.2 Key® 2532

1
1
i

Plug . }
Type 222 Co? ", 3 2eve |
Vented Yo

Concrete Collar Immtﬁ-o z

MuxXTors.
Quant€ement 10O _Ibs. + Quant. Water____gal.

Total Quant.__S.¢ gal.
Manufacturer 92 MAX NESA
YT Lowh MO

Sesl
: ¥, ,
Powder/Granulai/PelletyQuant._5-C___gal.______

Manufacrurefzz\-n-.e.\:u#_lesm___
Hydrated___ 2.9 __ gal, Time_t:01 — 1120y

|

Manufacturer_AcE _Wachvate,
Backfill

TypelsL S icA samd 2 10-29

Volume

N Ty

]
i
Jaguunonng

S
Nores: Water Source __ELewae: LGy DAL WATED Wity

waren \ =S, N Recmas E OO0l T aoeTALS

Cahmalvouws
Type W WRAP o Siot Size_ O OLEN
0L 20 " ___ No, Slots/ft.
1D 28§ Schedule TYPES ®a0i4
Manufacturer 2 EDR0GCH
Length/persec. 3.3 No.ofsec. 2

Cap
Type . TAQEADED Svai0iEes STEEL, Doy

{03 LENGTH
| Material

ClAPaw 2 =, = Pac

AT AN A xS =

Pipe

Type_Fuoieo ADGD YrAw ES=

0.0 2.0 Manufacturer UEDRSICH
1.D L9 ScheduleTyef & =304
Length/per sec.__10.0 No. of sec. PAaemaAaL,
{ Joins

Threaded Flush Joint Ye S

Teflon Tape

Tape_Tz€L0N

Source L0, 0ZADC Su iCA ‘-éh‘b‘ CoLO. DPay

i AR R S

TR

O T s
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SOIL BORING NO.

GROUNO SURFACE ELEV.____

BORING LOG
SITE: Wine: lsumd  PROJECT NO. 2CC33

Donohue

Engineers & Architects

ORILLING METHOO: -1l ém 3%~ WATER LEVEL READINGS

FORE A oaTe e oo PHYSICAL SETTING Qe digW
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stiee_Himco

Water Table Well instaliation Diagram

tora

Dater _4 itL/Q'

inspected Byr

Sngineers L Architects

Orll

Well No._(sT 1[4

ler/Contracior M« féjj

Concrete Diameter

PROTECTIVE CASING |

Typesteel  veated

l GUARD POSTS
Type _Strel -

1 -
t ] Diometer & Locked $
- pvc —i_ [0] Protective Length _Y' _  reye AS32
' Stiex Cosimg sz e — q
; Length Vertted Type__ON(
w _/‘{
; i i NN =——{ CONCRETE COLLAR|
5 . l \\ Cement O Ibs+Water S oale_____
i oncrete
' TRICEMeSS ll.l‘\ l ! S Total OQuantlty
l : .To}; { J\ Monuf acturer
H i o
l s.a' a'q f'-‘
Seatl Powder /Graonu ar /Pel nym)'
| Tnickness E *Top 2 1. Hyorated odl.. Time
? ! of Monuf octurer el
V Grout
T ' ILPLPE l'lypo 4"&:1\&)5 S+trel Schedule yc
H i ; o‘D' 7”‘:... : 'oDo -2 -
| . Grout 3,3 Lengtn/Sec. LG No. Of Sec. L*_ii‘”_’
! Thickness . Manufacturer !
! ! _._ Type __Bonboity conent
- | \S
~ ] well Mx__ 13 Ibe. of _¢atoniie +
~ 20.1] Length — Ibs. of +
! ! voter _ 30 gais.  Tota Ouont. IS5 ____oa
' 1 L\ © Monufocturers
} Fiush Threodea(YesyNo
! ,Top Teflon Taped (Yes/No O-Ring vos@
’ Monwf octurer
9 IR seai Q_}..n —
o] :
s” ' T f
-y Thickness : .;?,p,e?- .B_lﬂ * Feliets Ouonﬂiy ‘f oa
' l_ i Pack arate Ry cal..Time _LY3C
! ! Monufacturer
! i eTop of '
RN - A% WA e b sheel 40
Effective v t:: Type T Scheaule
Screen i | = Lengtn/Sec. No. of Sec.
Length [ | = = 0.0._ 18’ 10— -
i _ icre:n = \ Slot Size_O.C [ inch _ No. SI1018/1 10 commee
: enath = Monuf acturer
l *Bottom 04 = FILTER PACK |1ypers) N, T0 sqad
Sc.roon_&_n. Source_oleredl voiume 3.5 oai
Mater. : e Boring C
) TNl okress 'i : ' Dapth QQ'I“- \ - monufacturer__CSS T -
| PLUG OR CAP |Type tonless Lmth.:&_.
e Mcasured From ‘—m——*- \-@ rd sand
A ound Surf —LLM'S‘& .
. ) d ace Sorenole Diometer
water source _Weir Seoed vt £

Notess L2 Atcd,y g Cidag \lm_bw_mr_emmz
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HOLE NO.

HTW DRILLING LOG WTI2A
\_
J. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET |
U.S. ARMY CORPS OF ENGINEERS N/A OF 3 SHEETS

3. PROJECT
HIMCO DUMP SUPERFUND SITE

4. LOCATION
ELKHART, IN.

5. NAME OF DRILLER
JOE MORRISSEY

6. MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH 1100C

T.S1IZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

4'/4" 1.D. HSA; 2" 0.D. CARBON

8. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER

DRIVEN BY A 140 POUND HAMMER

FOR_SPT; HNU PHOIPID; ISTMX

9. SURFACE ELEVATION

410 CGL. 10. DATE STARTED X. DATE COMPLETED
2 8-23-95 8-23-95
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
UNKNOWN 9.5
13, DEPTH DRALLED MT0 ROCK 16. DEPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED
N/A 8-24-95 9:56 AM 8.5’
4. TOTAL DEPTH OF HOLE I7. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
16.0°
18. GEOTECHNICAL SAMPLES DIS TURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
|
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) QTHER (SPECIFY) OTHER (SPECIFY) 2. TOTAL CORE
RECOVERY
. %
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
2 PVC MICHELLE BENAK
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW
ELEv. | oEPTH DESCRIPTION OF MATERIALS RESULTS  |OR CORE BOX NO.| SAMPLE NO.| COUNTS REMARKS
a. b. c. d, e. f. Q- h,
0 ACKGROUND -
—] HNU = 2.8 -
- UNITS [
] 0p = 20.9% —
] LEL = O% L
I — —
_ —
2 — _—__
] -
pa— —
5 —
—IPOORLY GRADED SAND (SP): BREATHING ——
—|MEDIUM DENSE, MOIST. TAN, MEDIUM ZONE N =12 —
TO COARSE SAND, OUTWASH HNU = 3.3 4 T
I|DEPOSITS. UNITS . EC.= 1.
4 —] 02 = 20.8%
— LEL = 0% L
—] 5 |
. 7 L
_ 7 —
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTI2A



'; HTW DRILLING LOG Wiz

! PROJECT : HOLE NO.
! HIMCO DUMP SUPERFUND SITE WTH2A

]

]

]

PROJECT INSPECTOR SHEET 2 5
L\HIMCO DUMP SUPERFUND SITE MICHELLE BENAK of 3 sweers ;
‘ ]— FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW E
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS 1

' a. b. c. da. o. . &) h. 1
i I — 5
i = =
' 6 “3 —
E - : -
5 ] !
: - -
: T —
E 1T —r~-~~""""~"~"~"~"="""-7"T7~-=-=- —— E
i - -
: - - !
:v 8§ —| —
i - ., -
| = =
; ——WELL GRADED GRAVEL WITH SAND  [BREATHING —
: “XGW): MEDIUM DENSE, MOIST, TAN, 7ONE N =16 —
‘ —20% MEDIUM TO COARSE SAND, HNU = 3.0 4 REC. = 1.4’ —
; g __ —OUTWASH DEPOSITS. UNITS m—
: — 02 = 20.9% — !
Ty —] LEL = O% —
) . 7 |10:07 aM —
"; v . WATER @ 9.5 —
i - ] =
; 10— -
| = =
b p— —_ :
' - — []
g — —
E R —F e m oo - —
; - =
; 13— m—
: —IWELL GRADED SAND WITH GRAVEL AT . —
: ~XSW): WET, BROWN, I5%-207% GRAVEL, |onge HINC 13 Ree2le E
o —JOUTWASH' DEPOSITS. HNU = 3.0 D-l -k —
) M — UNITS — !

: 3 0 = 20.9% 61 —

: —] LEL = O% —
! ] \
]

1

:
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ELEVATION GROUND WATER

PROJECT J—

Hrmneco Dowme Sorseroan Sty o )
. X DATE INSTALLED STARTED CéJMPLETED LOCATION (Coordinates or Station)
: g-23-95 |91 -5 | N, 15325349 €. H0L23Y,¢7

; ELEVATION TOP OF HOLE

! TOTAL DEPTH OF HOLE

(6.0 €.

SE2- 105,90 QRouwd- T3, LD B £

HOLE ND.

T U2 A

MONITORING WELL CONSTRUCTION DIAGRAM

X PROTECTIVE CASING

(ALL MEASUREMENTS FROM GROUND SURFACE}

WELL PLUG ——f

" TYPE OF Yt we 3’+<,¢\ (.J/

! PROTECTIVE CASING: hinged Tockivg cap

: TOP OF WELL : — P ‘

! PROTECTIVE POSTS ———> stick-up &< $E, GROUND SURFACE

: CONCRETE PAD 4'X4'X4" . 'R ~ -

: A7 3 ‘,

! CASING ~ DS

! w  DIAMETER: _in, NI SCREEN INFORMATION

1 —_— \/ X ~

: 2.7 %+ TYPE OF PIPE JOINTS: igm&;& 3 F’S/J SCREEN DIA: __d k.

. Q /i/ v':/. SLOT WIDTH: Do 20 (A

. fel |3 1vpe oF BLANK casing: Sebedde HO X B SscHEDULE: Qo

' @ we q K] MaTERAL: B PVC O STANLESS

: w TOP OF SEAL :;1 5 STEEL

) 30 - NS O OTHER (DESCRIBE)

. I TYPE OF SEAL: 3fg" bomtems N . :

t N N, o
.; Z  TOP OF FILTERPACK ot B - .

! - S T

: TOP OF SCREEN 1l =g —

i - FILTERPACK MATERIAL _ .

X w ‘a TYPE: 16-30 lolermde &1&(;{_

10« |55 5 BACKFILL METHOD: Yeureck dour

- 2 FILTERPACK dnnolev Spute betureon “wr

! —

! 2~ it _aud Auga(s.

| = J

BOTTOM OF SCREEN G5 ]

! BOTTOM OF WELL ot I = Y TS

i BOTTOM_OF BORING ] 1640 g

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TIME/LEVEL

GEOLIB:MISCDIAL.DGN



HTW DRILLING LOG

HOLE NO.
wTi28

COMPANY NAME

U.S. ARMY CORPS OF ENGINEERS

N/A

2. DRILLING SUBCONTRACTOR

SHEET
OF 7  SHEETS

3.

PROJECT

HIMCO DUMP SUPERFUND SITE

4. LOCATION
ELKHART, IN.

5.

NAME OF DRILLER
JOE MORRISSEY

6. MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH h0OC

T.SIZES AND TYPES OF DRILUING
AND SAMPLING EQUIPMENT

61/ 1.0, HSA: 2* 0.0, CARBON

STEEL SPLIT SPOON SAMPLER

8. HOLE LOCATION

DRIVEN BY A 140 POUND HAMMER

FOR SPT; HNU PHIOIPID; ISTMX

9. SURFACE ELEVATION

410 CGl.

10, DATE STARTED L DATE COMPLETED

™«
'S
-

2 8-23-95 8-23-95
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
UNKNOWN SEE LOG OF WTH2A
13, OEPTH ORI FYj MTQ ROCK 16, DEPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED
N/A 8-24-95 9:58AM 8.8’
14. TOTAL DEPTH OF HOLE 17, OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
59.3"
18. GEOTECHNICAL SAMPLES DISTURBED UNDIS TURBED 19, TOTAL NUMBER OF CORE BOXES
t
20, SAMPLES FOR CHEMICAL ANALYSIS vOoC METALS OTHER (SPECIH Y) OTHER (SPECKF Y} GTHER (SPECKFY? 2t. TOTAL CORE
RECOVERY
%
22, DISPOSITION OF HOLE N BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
2* PVC MICHELLE BENAK
FIELD SCREENING |GEOTECH SAMPLE ANALY TICAL BLOW
ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS  JOR CORE BOX NO.| sampLE no.| COunTs REMARKS
a. b. c. d. a. f. Q. h.
0 —SEE LOG OF BORING FOR WTI2A FOR BACKGROUND AUGERED TO 18.5' |—
—A DESCRIPTION OF MATERIALS DOwWN HNU = 2.8 AND OBTAINED —
—Jv0 15 BELOW GROUND SURFACE. LINITS FIRST SAMPLE -
— 0o = 20.97 FROM [8.5-20.0° | —
— LEL = O% AND EVERY 5’ —
__1_ THEREAFTER —
— —
! "g -
2 ] :_
— —
— - .
p— S
3 ] -
] -
— A
4 ] A
p— —
5 -
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE wTuz8
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: HOLE NO.
: HTW DRILLING LOG WTI28
i [ProsecT WSPECTOR SHEET 3
=" "IMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 7 swEETs
) FIELD SCREENING [CEOTECH SAMPLE | ANALYTICAL BLOW
&LA(}ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS [OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
H a. . Ca d. T e. f. Q. N,
i - —
i 5 — I
: - —
| s E
; - —
: 16— . —
: = —
T - i L
NI -
w j_ —
‘ 18— * E—
: WELL GRADED GRAVEL (GW): WET, BREATHING |—
. HBROWN TO LIGHT BROWN, FINE TO  |ZONE 4 -
\ COARSE_GRAVEL, OUTWASH DEPOSITS. |HNU = 3.4 N = 27 —
J 19 —JPOORLY GRADED SAND (SP): WET, gN'T_S 0.9 REC. = 1.5 ——
‘r —JTAN, FINE TO MEDIUM SAND WITH 2 7 20.9% —
> —JAPPROXIMATELY 10% GRAVEL, LEL = 0% 0 —
; —{OUTWASH DEPOSITS. —
' —WELL GRADED GRAVEL (GW): SAME —
‘ —AS THE INTERVAL FROM 18.5°-18.9, —
: = i —
; 20 —] —
: _ —
: — —
: — ——
| ==
| E ' =
: - —
5 . :
' 22 "] —
‘ ] -
a = -
] —] —
: - -
: 23 — —
; EWELL GRADED GRAVEL (GW): SAME AS [
: —] THE INTERVAL FROM 18.5'-18.9' —
N —{EXCEPT MEDIUM DENSE: GRAVEL UP .
| 170 11" IN DIAMETER. -
) 24 -
g/ PROJECT HOLE NO.
' ) HIMCO DUMP SUPERFUND SITE erﬂZB

s g gy g i L L e e e R b R R e et
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HOLE NO.
HTW DRILLING LOG WTH28B
PROJECT INSPECTOR SHEET 4
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 7 SHEETS
FIELD SCREENING JGEOTECH SAMPLE ANALYTICAL BLOW
ELEV, DEPTH DESCRIPTION OF MATERIALS - RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. f. Q. h.
—{POORLY GRADED SAND WITH GRAVEL [BREATHING [
—(SP): MEDIUM DENSE, WET, MEDIUM ZONE 9 ) —
“IGRAINED SAND, 20%-25% GRAVEL, HNU = 3.2 N=19
—1OUTWASH DEPOSITS. UNITS REC. = 0.8 —
- 0, = 20.9% —
] LEL = O% 10 -
25 — S
] : [
- —
i —
26 —] —
27 —1 —
28 —] —
~]POORLY GRADED SAND WITH GRAVEL [BREATHING —
—{(SP): SAME AS THE INTERVAL FROM (o= 3.2 5 —
—123.9'-25.0" EXCEPT DENSE, 20% UNITS N = 36 —
29 — {GRAVEL. 0, = 20.9% REC. = L5’ -
. LEL = O% —
— 2 _
. 24 -
30 —] —
3 — —
32— —
133 |
j PROJECT HOLE NO
HIMCO DUMP SUPERFUND SITE wTi2B

P ettt}




HTW DRILLING LOG

HOLE NO.

WTI28
PROJECT INSPECTOR SHEET §
S TTHIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 7 SHEETS
s K FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW
1 ELev. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
: a. b. c. d. e. f. Q. h.
: —|POORLY GRADED SAND WITH GRAVEL BREATHING -
: —J(SP): SAME AS THE INTERVAL FROM [ZONE 6 —
! —23.9'-25.0", HNU = 3.0 N = 26 —
; 34— UNITS REC.= 1.2 |
; - 0, = 20.9% —
3 - LEL = 0% 12 —
M -— b
: 3 14 [
; 35 — ¢ —
i _ [
E - —
! 36—: E—
; 37 -~ . —
! — l—
: . -
‘j 38— —
5 ——JPOORLY GRADED SAND WITH GRAVEL [BREATHING —
; ZJ(SP): SAME AS THE INTERVAL FROM |ZONE —
; 123.9'-25.0 EXCEPT BROWN, 35%-407 v P 35 NP . B
i 39 —JGRAVEL UP TO 1" IN DIAMETER. |72 50 gy -= 0. ——
: - LEL = O% 6 —
— —
w - 13 —
' 40 —] [
A _ . —
(] —— —
: - -
: 4 — —
E - -
: — —
: - —
: 3 —
! 42
i . -
‘4 { 43 -
4 PROJECT ] HOLE NO.
: HIMCO _DUMP_SUPERFUND_ SITE WTii2B
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HOLE NO.
HTW DRILLING LOG WTiI28
PROJECT INSPECTOR SHEET @
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK of 7 SsHEETS
FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. OEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. c. d. 8. . Q. h.
—{POORLY GRADED SAND WITH GRAVEL {BREATHING —
T](SP): SAME AS THE INTERAL FROM | ZONE 2 N = 23 —
—] 23.9'-25.0’ EXCEPT GRAVEL UP TO |HNU = 3.4 REC. = L2 [
44 — ;" IN DIAMETER. UNITS .= L —
. 05 = 20.9% 6 —
— LEL = O% -
_ ] \ —
_] —
] 7 —
45 ] ‘ -
3 —
- —
] —
] —
46 — —
47 — —
] [
48 —1 [
— BREATHING —
. ZONE 15 N = 52 —
] HNU = 3.0 o =
49— UNITS REC. = 1.2
02 = 20.9% |~
—IPOORLY GRADED SAND (SP): VERY  |LEL = 0% 16 -
~IDENSE, WET, BROWN. FINE SAND, —
“JOUTWASH DEPOSITS. —
- 36 - —
50 —] [~
- [
51 —] E.
- -
52— =
- —
] PROJECT ] HOLE NO.
HIMCO DUMP SUPERFUND SITE WTI2B

{

~

é



HTW DRILLING LOG

1

: wTIi2B

' PROJECT NSPECTOR SHEET |

P _J\HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF T seers

4 ) FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW
‘_ ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS [OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS

’ oo o o. c. d. e. T, 9. h.

5 - =

‘ 53 — —

: - —

! _ -

: —] -

! —JPOORLY GRADED SAND (SP): SAME i —

' ZJAS THE INTERVAL FROM 49.2'-50.0". %E,ETH'NG gE(—: §2l s

: - HNU = 3.2 3 = —

H 54 ~—] UNITS |

¢ —] 1 0, = 20.9% —

: —|POORLY GRADED SAND WITH GRAVEL [LEL = 0% 23 L

‘ —1(SP): VERY DENSE, WET, 25%-30% —

' , ISRAVEL UP TO /" IN DIAMETER, [

‘ -~ JOUTWASH DEPOSITS. 39 —

5 55 —] —

) - —

: — -

)

) -~ b
w —] -

: 56 — . —

[l - * -

E —] —

' - -

[} — —
RN 3 (RSN S g S
» j _ —

- —] —

s = =

: 58 — —

' — —

t — —

H ] [—

f —]POORLY GRADED SAND (SP): VERY BREATHING N = 89 —

' TIDENSE, WET, OUTWASH DEPOSITS. 7ZONE ; (ONE 6' INTERVAL I—

= ﬂﬁ%’r < 2.8 ot ONLY) —

W: 59 — 07 = 20.9% " REC. = 0.8 —

' —] LEL = OX ) [

]

H ] BOTTOM OF HOLE e 59.3° CLEANED HOLE ouT [_

g — WITH AUGERS TO |

: - 60.0°, THEN SET —

' — MONITORING WELL IN{—

; 60 — BORING, —

: - =

' - [

: - —

: ] -

: — _—

1 — —

! ] L

E -

S ] PROJECT l HOLE NO.
t‘ HIMCO DUMP SUPERFUND SITE WTl2B



AN TD-UIC/AMI AL TN

: ELEVATION GROUND WATER PROJECT b,
! wmco Dume SopERFuald SIiTE )
; DATE INSTALLED STARTED | COMPLETED LOCATION (Coordinates or Station)
: ' B-23-95 |8-4-95 N. 1533¢53.,0) E, 404334, 0L

; ELEVATION TOP OF HOLE SIG E. Of) INSPEGTOR g f/

: Risce -~ 266.09 Geoonp = 1¢63.4 W% ﬂL P AWK

: TOTAL DEPTH OF HOLE HOLE [NO. T v

| co.o0 {t, W28

! MONITORING WELL CONSTRUCTION DIAGRAM

; (ALL MEASUREMENTS FROM GROUND SURFACE)

[ 2

: PROTECTIVE CASING — i

' - S Q {'ee‘ "%

. 1YPE OF l1";\’:\:.(,\ UNre 5 /

: PROTECTIVE CASING: N nged loc ke

, TOP OF WELL ) 1T

‘ PROTECTIVE POSTS STICK-UP Q."l ‘F{»' GROUND SURF ACE

: CONCRETE PAD 4'X4'X4" , y N ™
I | AT 27 I 2

: CASING . A\ SR

] . LY A

. w  DIAMETER: a9 A SCREEN_INFORMATION

' o +h &)e(! 2 25 -

: &. TYPE OF PIPE JOINTS:Thre q B screen pia: _Ziwm -

: i a R SLOT WIDTH: _0.030 in,

: 9L« § TYPE OF BLANK CasincIchedvle 4o il K SCHEDULE: 4O

: C K K MATERIAL : PVC O STANLESS

' % TOP OF SEAL fvc Cq W A STEEL

: worlia W SRS O OTHER (DESCRIBE)  + ™
. T TyPE OF SEAL: SRV SN ¢

! 5 ben B 153 o
; Z TOP OF FILTERPACK 9 B

: = WOE 1. g

i TOP OF SCREEN B wﬁ@: ft.

: z = FILTERPACK MATERIAL ;.

: o {E TYPE: 6 -3¢ (olerado ScL(C\

! 5 |82 / BACKFILL METHOD:_EoﬂgLéow"
' “'Z FILTERPACK ’ lay  Space tween

‘ L . -

‘ ~ Y OS2y &S § au_ﬁ&g'_g

! 1]

! =

; BOTTOM_OF SCREEN =L R )

: BOTTOM OF WELL | et

. BOTTOM OF BORING 7- 1 0.0 ¢

WELL PLUG _/

.' WATER LEVEL SUMMARY

'. WATER LEVEL MEASUREMENTS _

: pate/TE/LeveL 8=34-96 T:Sgam TE
' S



:. HOLE NO.

: HTW DR“_LING LOG WTI3A

E «.Jl- COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET |

+" 3U.S. ARMY CORPS OF ENGINEERS N/A OF | SHEETS

‘ -PROJECT 4. LOCATION

P | HMCO DUMP SUPERFUND SITE ELKHART, IN.

: S. NAME OF DRILLER 6. MANUFACTURER’S DESIGNATION OF DRILL

| JOE MORRISSEY GUS PECH H0OOC

E 1.SIZES AND_TYPES OF DRILLWG 41/,°1.D. HSA; 2" 0.0. CARBON 8. HOLE LOCATION

‘ STEEL SPLIT SPOON SAMPLER

. DRIVEN BY A 140 POUND HAMMER | 9 SURFACE ELEVATION

: FOR SPT; HNU PI10I PID; ISTMX

' 410 CGl. 10. DATE STARTED X. DATE COMPLETED

; 8-10-95 8-10-95

E 12. OVERBUROEN THICKNESS Q I15. DEPTH GROUNDWATER ENCOUNTERED

: UNKNOWN 6.5

E 13. DEPTH DRILLED INTO ROCK 6. DEPTH TO VIATER' AND ELAPSED TIME AFTER DRILLING COMPLETED

: N/A . 8-1-95 2:30 PM I5.75’

: i4. TOTAL OEPTH OF HOLE IT. OTHER WATER LEVEL MEASUREMENTS (SPECKFY)

5 23.7

.: 18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES

‘ 20. SAMPLES fOR CHEMICAL ANALYSIS voC METALS OTHER (SPECFY) OTHER (SPECIFY) OTHER (SPECIFY) 2l. TOTAL CORE

RECOVERY

: z

: 22. DISPOSITION OF HOLE o BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR

i 2 PVC MICHELLE BENAK

E FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW

: ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS [OR CORE BOX NO.| SAMPLE NO. COUNTS REMARKS

! a b. . d. e. f. Q. h.

] 0 _ISEE LOG Of BORING FOR WTii38 FOR IBACKGROUND AUGERED 10 23.7° |—
‘, —]A DESCRIPTION OF MATERIALS. HNU. = 1.0 AND SET A —

- t‘N'T_S . MONITORING WELL  |—

: —] 2 = 20.9% IN THE BORING. ——

; = LEL = O% —

: _ —

: 5 — BREATHING -

' | ZONE —

: ] HNU = 0.0 —

! ] UNITS L

! — 02 = 20.97% —

: - LEL = 0% -

- — -

E 10— —

E 15 — —

! 7 ] WATER @ 6.5 [

: — BREATHING -

H . ZONE -

: ] HNU = 2.0 [

H - UNITS —

; . 02 = 21.0% —

' 20 — LEL = 0% ——

: ] -

: | — BOTTOM OF HOLE e 23.7' —
Q) s T -

! PROJECT HOLE NO.

: HIMCO DUMP SUPERFUND SITE WTH3A



VATION GROUND WATER PROJECT -
ELEVATION GROUND £ !‘j"mco Dome Soreerony Cite
DATE INSTALLED TARTED MPLETED LQOCATION (Coordinates or Station)

—10-495 | 8-i-9g N« 15334L0%, 69 € Yor7%4.1

ELEVATION TOP OF HOLE ] SIG € INGPECTOR

Bocn o 11125 Gooowo- 1.2 | I L I L oun k.
TOTAL DEPTH OF HOLE HOLE NO. v

13.7 +t. WTW3 A

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

1
PROTECTIVE CASING

Y- tnch Q"V‘

¢ s{‘ct‘ w/

Ny gy

TYPE OF . .
PROTECTIVE CASING: hiaged lockmy cap
TOP OF WELL =
_PROTECTIVE POSTS > I STKiK-UP A7 L. GROUNDiJRFACE
CONCRETE PAD 4'X4'X4" . 0
l:‘ o /\;‘ \;' (i
CASING 24 7 N
w  DIAMETER: = 17 K SCREEN_INFORMATION
= o4 ay N
4 &. Tvpe oF pPE JowTs: Thveaded B4 SCREEN DIA: 2 .
o t/. s SLOT WIDTH: O0dO .
u B BN ® TYPE OF BLANK CAsuN(::M S E; SCHEDULE: o
4 eve K4 Bl wmATERIAL: DX PVC O STANLESS
%  TOP OF SEAL 2 N STEEL
] g ¥ O OTHER ( RIBE)
1vee oF seAl oK bandenite K1 I : DESCRIBE
) o 71N 7% N N N
Z TOP OF FILTERPACK g b
- N B 0.6
TOP OF SCREEN wilE :JIE'J: Ft.
-r.__ ,"_~ ?':_ .
- B FILTERPACK MATERIAL St
4 ) TvpEdL=30 Colovmet 3. Méa
_\o_ « |SE / BACKFILL METHOD T ouved dou
"’L‘zJ FIL TERPACK - avwdlay Space brdtwern W
- . Y N
o C\Sey  anmd  auqevs.,
= J
BOTTOM OF SCREEN ft. .
BQTTOM _OF WELL ,
BOTTOM OF BORING (.

WELL PLUG —/

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
DATE/TME/LEVEL B-045

16,5 (€.

g-u4s i3 Pm

5,75 Ft .

CROTR:MIQCNTAT DN



HOLE NO.
~ HTW DRILLING LOG WTI8
AL COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET |
4 U.S. ARMY CORPS OF ENGINEERS N/7A OF 8§ SHEETS
i 3. PROJECT 4. LOCATION
: HIMCO DUMP SUPERFUND SITE ELKHART, IN.
: 5. NAME OF DRILLER 6. MANUFACTURER'S OESIGNATION OF DRILL
' JOE MORRISSEY GUS PECH HOOC
¢ [|MSUZES AND TYPES OF DRILLING J6T/4" I.D. HSA; 6" 0.0. CME_CONTINUOUS] 6. HOLE LOCATION
: SAMPLER TO 23.57, THEN SWITCHED
; TO 2" 0.D. CARBON STEEL SPLIT 9. SURFACE ECEVATION
! SPOON SAMPLER ODRIVEN BY A 140
: POUND HAMMER FOR SPT; HNU 10, DATE STARTED L. DATE COMPLETED
: PIIOIPID} ISTMX 410 CON. 8-9-95 8-10-95
: 12, OVERBURDEN THICKNESS 15. DEPTH CROUNOWATER ENCOUNTERED
' UNKNOWN 6.8 i
E 13. DEPTH DRILLEN #tiTO ROCK 16. DEPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED
! N/A 8-10-95 8:03 AM 16.3‘. 8-lI-95 2:5 PM 16.0’
E (4. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECFFY)
! 70.0
5 18, GEOTECHNICAL SAMPLES DISTURBED UNDIS TURBED 19. TOTAL NUMBER OF CORE BOXES
: I
v 20, SAMPLES FOR CHEMICAL ANALYSIS vOC METALS OTHER (SPECIFY) OTHER (SPECFY) OTHER (Sl"ECfY) 2. TOTAL CORE
. RECOVERY
E %
E 22. DISPOSITION OF HOLE BACKFILLED MOMTORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
. 2' PVC MICHELLE BENAK
: FIELD SCREENING [GEOTECH SAMPLE ANALYTICAL BLOW
: ELEV, DEPTH DESCRIPTION OF MATERIALS RESULTS JOR CORE 80X NO.| SAMPLE NO. COUNTS REMARKS
‘' ~ a. b. c. d. . f. Q. h.
0 _|T0PSOIL: BROWN, ROOTS. BACKGROUND RUN *i —
‘,x — HNU = 0.2 START 9:44 —
‘ — UNITS 20,97 STOP 9:48 [
: _|POORLY GRADED SAND (SP): MOIST, LEL_: 0% REC. = 5.0° —
: —JLIGHT BROWN, FINE TO MEDIUM SAND, : —
5 “JOUTWASH DEPOSITS. BREATHING |
! ] HNU = 0.0 —
! — UNITS L
: — 0, = 20.9% —
— LEL = 0% —
w -] -
5 2 — —
: 1 —
‘ - —
: 3 -
E ] —
i — —
' ]
] — A
: — —
; 4 ——
: - [
: . —
. —
: - L
, — —
H. -
15 | —
‘,,./j PROJECT HOLE NO.
- HIMCO DUMP SUPERFUND SITE wTNn3s
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............................................................................................................................
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13

</

OLE NO.
HTW DRILLING LOG s
PROJECT INSPECTOR SHEET 2 .
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF B SHEETS !
FIELO SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW 4.
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS :
a. b. N . d. e. f. 9. h. :
_IPOORLY GRADED SAND (SP): SAME  |BREATHING RUN #2 —
—]AS THE INTERVAL FROM 0.5’-5.0°  |ZONE START 9:52 [: E
ZJEXCEPT FINE TO COARSE SAND AND S%UT; 0.2 STOP 9:56 !
_ LEL = 0% - :
6 _5 A E
= l =N
= =
7] —
3 —
8 — —
g —
7] —
— —
9 — | —
—] -
- —
: 10 — RUN *3 —
' - BREATHING START 10:0I —
: - ZONE STOP 10:05 -
= = =
3 - 0y = 20.9% —
5 § ] LEL = 0% —
5 — —
' . - -
1
: - —
: 12 — [
| = =
: _IWELL GRADED GRAVEL WITH SAND —
' —H(GW): LIGHT BROWN, 65%-70% FINE TO —
' TICOARSE GRAVEL, 30%-35% FINE TO —
: TICOARSE SAND, OUTWASH DEPOSITS. [—
; B — —
1 —_ L —
' - —
: JO— I
i ] MEASURED HOLE @ |~
; — 14" BELOW GROUND |[—
H — SURFACE AT THE |}—
! — END OF RUN *3. [~

PROJECT HOLE NO.
' HIMCO DUMP SUPERFUND SITE wTH38

<
%



HOLE NO.
HTW DRILLING LOG e
_JprosecT ] INSPECTOR SHEET 3
“WMCO DUMP SUPERFUND SITE MICHELLE BENAK —
FIELD SCREEMING |CEOTECH SAMPLE ANALYTICAL BLOW
‘ ELEV, DEPTH DESCRIPTION OF MATERIALS RESULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS
: a. b. c. d. e, £. O h
)
| E =
! 'S —IWELL GRADED GRAVEL WITH SAND  BREATHING RUN *4 —
‘ —J(GW): SAME AS THE INTERVAL FROM |ZONE START 10:12 H—
i —110.0°-15.0". HNU = 0.2 : —
: - H ire STOP 10:16 —
‘ - 02 = 20.9% —
' — LEL = 0% [
; 6 — ¢ —
s 3 =
i = =
v, O WATER o 16.8° -
‘ — —
! (17 — ——
t j :
— I
u. —] BREATHING MEASURED HOLE @ [~
' -] ZONE 17.5° BELOW GROUND |—
! ] . HNU = 0.7 SURFACE AT THE [T
' 18— UNITS FND OF RUNWAY. E_
: - 02 = 21.0% —
: - LEL = 0% —
¢ )= ==
. ] —
H —
; - [~
5 = -
, ] —
. 20 —
H - RUN =5 —
5 ] -
— BREATHING |
_ NE —
w 3 HNU = 0.4 —
' - UNITS —
H 2l -] 0, = 20.9% —
: 3 LEL = 0% . —
: - —
H _ F
; 22— E
' — —
! —] -
: 23 — =
' ] [
. TIWELL GRADED GRAVEL WITH SAND —
> 1(GW): SAME AS THE INTERVAL FROM 40 [
‘ P, 24 —10.0"-15.0". - -
. PROJECT HOLE NO.
; HIMCO DUMP SUPERFUND SITE WTII3B



: WOLE NO.

: HTW DRILLING LOG WTI3B

' PROJECT INSPECTOR SHEET 4

i |[HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF B SHEETS
‘ FIELD SCREENING |[GEOTECH SAMPLE | ANALYTICAL BLOW

FLEV, DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS

! a b. c. d. e. f. Q. h.

E — 36 N = {39 —

: ] REC. = 1.5 —

: — [

i - 103 AUTOMATIC HAMMER |{—

i 25 —] APPARENTLY S

: - MELFUNCTIONED, —

: —] PRODUCING —
o — . ARTIFICIALLY HIGH |—

i - BLOW COUNTS. —

: 26— 4 ' —

; 21— o ___- —

; - . —

E 1 ——

] 28 —| —

1 - E
. ~JPOORLY GRADED SAND WiTH GRAVEL |EREATHING —

' —1(SP): MEDIUM DENSE, WET, BROWN, HNU = 0.7 5 [

' —1I5% GRAVEL, OUTWASH DEPOSITS. uNITS N =18 —

: 29 — 0, = 2L.0% REC.= 1.3* [

] LEL = 0% , =

: _ -

E ] it —

: 30 — I

! — -

: - —

s - - -

: 3| ——] [

1 —_ —

i - —

; = —

: 7 -

' . -

: 32 —] -

: 1 —

5 . —

: - -

‘ 33 — -

: pa— .
‘, PROJECT HOLE NO.

' HIMCO DUMP SUPERFUND_SITE WTI3B

Y
¢ :
A

R R b bt



HTW DRILLING LOG

HOLE NO.

WTII3B
TAPROJECT INSPECYOR SHEET §
. YMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 8 SHEETS
‘é’;“‘ ’ FIELD SCREENING [GEOTECH SAMPLE | ANALYTICAL BLOW
[ ELEV. OEPTH OESCRIPTION OF MATERIALS RESULTS OR CORE 80X NO SAMPLE NO. COUNTS REMARKS
: o b. e d. e. f. Q- h.
: —IPOORLY GRADED SAND WITH GRAVEL BREATHING I
: TJ(SP): SAME AS THE INTERVAL FROM |ZONE | —
: "]28.5'-30.0’ EXCEPT LOOSE. HNU = 1.4 N =4 [
, 34— UNITS REC. = 0.5 —
: ] 05 = 20.9% —
1 - e
; - LEL = 0% ' —
: = —
: —] 3 —
] . E
3 35 — ! T
l: - ] ;_
i - -
: 7 —
H 36 —:  _
- — —
s = =
s = . =
; 3N — e ___ [
' _ T
! _ [
: - —
38 | —
TWELL GRADED SAND (SW): LOOSE, WET‘ggﬁéTWNG —
—DARK TO LIGHT BROWN, 5% GRAVEL, HNU = 1.4 | —
—{OUTWASH DEPOSITS. - N =5 —
— UNITS REC. = L4 —
39 — 0, = 20.9% : —
- LEL = O% | —
_ [—
— [
] 4 —
40 —— —
- —
— . .
] [
] —
4 -——j [
- .
3 -
- N
- —
42 —
__‘ —
- [~
—] [
. —
43 —
| prosect HOLE NO.
HIMCO DUMP SUPERFUND SITE WTIiI3B

-



WOLE 10, i
HTW DRILLING LOG WTI3E 5
PROJECT WNSPECTOR SHEET ¢ H PN
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK of 8 sHEETS &0
FIELD SCREENNG |GEOTECH SAMPLE | ANALYTICAL BLOW b
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS (OR CORE BOX NO | SAMPLE NO. COUNTS RENARKS :
a. b. c. d. a. f. g. '™ i
- .
- 9 N = 70 | |
44 — REC.= 15" [ !
—|WELL GRADED GRAVEL WITH SAND  |BREATHING 20 —
—J(GW): VERY DENSE, BROWN TO LIGHT |ZONE —
ZIBROWN, 80% FINE TO COARSE HNU = 1.4 —
—|GRAVEL, 207% FINE TO COARSE SAND, [UNITS = , 50 —
. JOUTWASH DEPOSITS. 02 = 20.9% ' —
45 — LEL = 0% —
- -
— MEASURED HOLE @ — '
— 45.6’ B.O.H. — .
— -
46 — —
- -
47 —] —
= =)
48—3 N
. —
TWELL GRADED GRAVEL WITH SAND  |BREATHING —
—GW): SAME AS THE INTERVAL FROM [7onE 2 ) —
TH4.2'-45.0 EXCEPT MEDIUM DENSE. fpuny = 1 N=25 = [~
49 — UNITS REC. = 0.9 —
- 02 = 20.9% — !
- LEL = O% 18 —
= = |
. 1 i R
50 — —
= —
5 —
- =
- —
- —
L - 5
E = D)

HOLE NO.
w1138



B e

HOLE NO.
HTW DRILLING LOG e
APROJECT INSPECTOR SHEEY 7
NIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF B sHEETs
r/{ FIELD SCREENING JGEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESILTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. f. Q. n.
53 —] [
—%NELL GRADED SAND (SW): SATURATEDJBREATHING N = 49 -
—PDENSE, OUTWASH DEPOSITS. ZONE oA —
. ANU = 0.8 3 REC. = 0.8 -
—_ 2 - . b—
54 ] UNITS -
— 0, = 20.9% —
- LEL = 0% i 28 [
R -
- 21 -
55 —4_ __
56 — | [
- 57 —] [~
Y- S I
—JPOORLY GRADED SAND (SP): MEDIUM [BREATHING —
_IDENSE, WET, GREY TO BROWN, 5% ZONE | N =1 —
—|GRAVEL. QUTWASH DEPQSITS. m%s: 0.4 REC. = 1.5’ -
59 — 0, = 20.9% . [
~ LEL = O¥% 2 —
. 10 [—
60 —| .
6l — 1 —
“1 62 — —
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTI38



HTW DRILLING LOG

HOLE NO.

WTI38 :
PROJECT INSPECTOR SHEET 8 ;
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK o B SHEETS .
FIELD SCREENING [GEOTECH SAMPLE | ANALYTICAL BLOW ! . %
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS ,
a. b. c. d. e f. 9 h. :"”
= =
—— — ]
63— —
E =
N — ,
“1POORLY GRADED SAND (SP): SAME  {BREATHING A
—{AS THE INTERVAL FROM 58.5'-60.0° |ZONE 5 —
—{EXCEPT LOOSE. HNU = 0.4 N =7 —
64— UNITS REC.= 15° . [ |
_ 07 = 20.9% — !
] LEL = O% D-l 2 —
- 5 — -y
65 ] — E
- —
66 — .
67 — —
- =
- -
68 —_ :__V:
- m
- BREATHING —
- ZONE 2 - N =5 — :
~ HNU = 2.8 REC. 2 O — '
69 — UNITS . C. = —
] 02 = 20.9% | :
— LEL = O% 3 — ‘
— —
] 2 [ :
70 —
— BOTTOM OF HOLE @ 70.0° BOTTOM OF HOLE [ '
] MEASURED AT 67.8' [— '
] BELOW GROUND — '
] SURFACE UPON —
. PULLING THE SPLIT [ |
- SPOON SAMPLER. |- 1
7 ——] -
- =)
PROJECT HOLE NO. :
HIMCO DUMP SUPERFUND SITE WTH3B '



ELEVATION GROUND WATER

PROJECT
Himeo Dome SuperEunND SITE

TOTAL DEPTH OF HOLE

DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Statian) — .
8-16-915 |B-U-15 Ne \533604.43  40777.02
ELEVATION TOP OF HOLE SIGNATURE pF ECTOR
Risce s 91300 Geconn 7613 | LT84l

61,9 £t.

rHoLel

NO.

win3g

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM

PROTECTIVE CASING

GROUND SURFACE)

TYPE OF hoinch  Sowe steel w/
PROTECTIVE CasING:Winged lockdy cap
TOP OF WELL A —
PROTECTIVE POSTS stick-up 02 F. GROUND SURFACE
CONCRETE PAD 4'X4'X4" - J,J ~ -
CASNG 4 . N
w  DIAMETER: = ‘% A SCREEN _INFORMATION
= \/ /\/ N
& . TYPE OF PIPE JOINTS: threade q K SCREEN DIA.: 51 LA
é Q - A LS| A SLOT WIDTH: _ @, 030 1n.
€5 2 TYPE OF BUANK CasinGchedvle Ho B9 B Coier e o
(73] 7 L.
C NG 2 MATERIAL - lﬁ PVC O STANLESS
L TOP OF SEAL ad M STEEL
= Tvee or seal T K 0 OTHER (DESCRIBE)
: - S I
o ¢Tou te B 49.0 «
Z TOP OF FILTERPACK \\%%_ e
TOP OF SCREEN S Tema e
=
- FILTERPACK MATERIAL o
LL:JJI TyPedb-3c Colevads Q]LC‘\
5 « |82 BACKFILL METHOD:Pured dowin
P2 FILTERPACK annvlar Space  he tween
. -
55 fiste _Qud avaers.
=
BOTTOM_OF SCREEN 1612 1t )
BOTTOM OF WELL ] _IaJTq ft.
BOTTOM_OF_BORING 1_61.% ¢

WELL PLUG -——/

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS
0ATE/TiME/LEVEL €915 10115 Am 16,8 £t
- - ‘D o

Z y

GEOLIB:MISCDIAL.DGN



HOLE NO.
HTW DRILLING LOG WTH4A
I. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET |
U.S. ARMY CORPS OF ENGINEERS N/A OF 3  SHEETS

3. PROJECT

HIMCO DUMP SUPERFUND SITE

4. LOCATION
ELKHART, IN.

5. NAME OF DRILLER
JOE MORRISSEY

6. MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH H00C

1.S1IZES AND TYPES OF DRILLING
AND SAMPLING EOUPMENY

47/,* 1.D. HSA; 2° 0.D. CARBON 8. HOLE LOCATION

STEEL SPLIT SPOON SAMPLER

DRIVEN BY A 140 POUND HAMMER _| 9 SURFACE ELEVATION

FOR SPT; HNU PIIOIPID; ISTMX

410 CGl. 10. DATE STARTED

#t. DATE COMPLETED

8-21-95 8-21-95
12. OVERBURDEN THICKNESS * 15. DEPTH GROUNDWATER ENCOUNTERED
UNKNOWN 6.0

13. DEPTH DRILLED MTO ROCK
N/A '

8-22-95 7:47 AM 5.V

16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED

14. TOTAL DEPTH OF HOLE
23.0°

t7. OTHER WATER LEVEL MEASUREMENTS (SPECKY)

18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
|
20. SAMPLES FOR CHEMICAL ANALYSIS vocC METALS OTHER (SPECIFY) OTHER (SPECHFY) OTHER (SPECIFY) 2. TOTAL CORE
RECOVERY
Z
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
2 PVYC MICHELLE BENAK
FIELD SCREENING {GEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS R CORE BOX NO.| SAMPLE NO. COUNTS REMARKS
Q. b. c. d. e. £. Q. h.
0 BACKGROUND _
— HNU = 0.6 — ..
] UNITS —
— 0, = 20.9% —
. LEL = 0% —
j :
| — S
. —
—] [
2 —] —
] - —
3 —
_—|POORLY GRADED SAND (SP): LOOSE L
—MOIST, TAN, MEDIUM TO COARSE BREATHING 3 N =6 L
—{SAND, OUTWASH DEPOSI!TS. ZONE REC. = 1.3’ —
4" HNU = 0.2 —
] UNITS L
— 02 = 20.9% 3 —
— 3 ._
5 L
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTH4A




HTW DRILLING LOG

HOLE NO.

WTl4A
..} PROJECT INSPECTOR SHEET 2
"YIMCO DUMP SUPERFUND SITE MICHELLE BENAK o 3 seers
,»j FIELD SCREENING |[CEOTECH SAMPLE ANALY TICAL BLOW
- ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. f. Q. (R
— L
-—-1 —
— -
- —
6 —| —
- =
— ! T
74 [
- ——
E -
8 —] —
—~[POORLY GRADED SAND (SP): SAME  [BREATHING —
TIAS THE INTERVAL FROM 3.5'-5.0’ ZSB‘E_ 02 3 N =9 —
—EXCEPT RUST COLOR, COARSER HNU = 0. REC. = 1.4 —
9 —SAND. UNITS
- 0, = 20.9% E
— _ A 4 -
. ] LEL = O% —
] —
- 5 —
10— il
—] —
—] -
- -
i —J: —
] -
=t =
12— —
- —
- -
13— —
- .
~1POORLY GRADED SAND (SP): SAME  [BREATHING 3 N =7 -
—1AS THE INTERVAL FROM 3.5'-5.0° |ZONE REC. = L5 [
14 — EXCEPT LIGHT BROWN, COARSER HNU = 0.l —
—] SAND. UNITS —
] 02 = 21.0% 3 —
— LEL = O% —
| eroxcr [ voLe wo.
HIMCO DUMP SUPERFUND SITE WTH4A



HOLE NO. \
HTW DRILLING LOG T ,
PROJECT INSPECTOR SHEET 3 :
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 3 sHeers ;
FIELD SCREENING |CEOTECH SAMPLE | ANALYTICAL BLOW Pt
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE 80X NO SAMPLE NO. COUNTS REMARKS i >
a. b. c. d. e. 1. Q. h. "t
5 - 4 —
ol s — .
; - —
: AVAN P WATER @ 16.0° —
: - ‘ —
E 17— -
E - -
; 18 —] . |
; - =
3 — L '
i T _|POORLY GRADED SAND (SP): SAME —
P —AS THE INTERVAL FROM 3.5'-5.0’ 4 N = 25 —
. —JEXCEPT MEDIUM DENSE, WET, BROWN. REC. = 1.5 — .~
. {9 —_]10% GRAVEL. . )
: — D- 8 - :
: - —
: - 17 —
: 20 — ——
i _ |
' — — '
: ] — ;
: 2 ] -
: - . —
5 22 ] i
i _ —
; 23 ] —
‘ - BOTTOM OF HOLE @ 23.0° —
o | =)
: 24— —
‘ PROJECT | woLe wo. !

HIMCO DUMP SUPERFUND SITE : WTh4A



ELEVATION GROUND WATER PROJECT . .
® HIMCD DUMP SUPEQS:\_)MD gf(‘g ‘
DATE INSTALLED STARTED COMPLETED LOCATION (Coordinates or Station) .
8-21-95 |§-22-95 | N, i531343.91 €, 407997, 29 ;

ELEVATION TOP OF HOLE ) SIGNAT . OF/IN CTOR g ﬁ
RiseR - 74914 Geouns - 1467 L llo L :
TOTAL DEPTH OF HOLE HOLE NO. ' N '.
3.0 4. WTNHA |
MONITORING WELL CONSTRUCTION DIAGRAM :
(ALL MEASUREMENTS FROM GROUND SURFACE) :
PROTECTIVE CASING —— ] .'
TYPE OF Hoinch 57 \yé .S"’dcl W/ '
_ . P\ ] :
PROTECTIVE CASING: hinged lecling dap !
TOP OF WELL = — —
PROTECTIVE POSTS sTick-up 4,5 ft  cround SuRFAcE
CONCRETE PAD 4'X4'X4" { < 4 w . ,
CASING q in O Y :
. N .
w DIAMETER: = —~° ]l SCREEN _INFORMATION ;
2. TYpE OF PIPE JonTs: Threaded EE; 4 SCREEN DA g. ", '.
' a S B SLOT WIDTH: W00 1A, :
LN o TYPE OF BLANK CASINCM \; E, SCHEDULE: yo ;
@ pve ] ] waTEriA: §(PVC O STANLESS !
w  TOP OF SEAL A STEEL .
30" A K O OTHER (DESCRIBE) ;
. T TYPE OF SEAL: kl " R :
\ e b\c\&\&’%& ] B T8 n !
Z TOP OF FILTERPACK \%_ 5555 s '
- e B 49« 2
TOP OF SCREEN L 20 it :
FILTERPACK MATERIAL :
P 4 1
ﬁI TvPE_16-30 Col S(‘hc“ '
o . |55 BACKFILL METHOD=E:%'§Z Lwh :
P Z FILTERPACK amnvlar Spgce. bedween !
ar T and o uiers. 2
g - ‘
BOTTOM OF SCREEN 20 g i :
BOTTOM OF WELL 2.7 2
BOTTOM OF BORING H__23.0 ¢ !
WELL PLUG _J
WATER LEVEL SUMMARY :
WATER LEVEL MEASUREMENTS :
pate/Tme/Lever 823015 1139 P 6.0 Ft, :
33~ 4t :

h

GEOLIB:MISCDIAL.DGN



| Hoie wo.

LANEL]

HOLE NO. f
HTW DRILLING LOG WTl4B |
PROJECT NSPECTOR SHEET 6 ‘
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 8 sHEETS .
FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL BLOW { —)
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS (OR CORE 80X NO | SAMPLE NO. COUNTS REMARKS e
a. b. C. d. e, £, Q. . \:W‘
= ~
~JPOORLY GRADED SAND WITH GRAVEL [BREATHING E— 5
T}(SP): SAME AS THE INTERVAL FROM |ZONE —
—33.5"-35.0’ EXCEPT MEDIUM DENSE. |HNU = 4.8 13 N = 27 —
44 ——135% GRAVEL. UNITS REC.= 0.2° [
_ 02 = 20.7% S
- LEL = OX% 14 [ ]
] * —
- =
- 3 !
45 v E—- 5
] .-
4~ —
= =
41— —
— — ¢
—] — )
_ [ E
48 —] —
—] (— '
iPOORLY GRADED SAND (SP): MEDIUM |BREATHING 2 N = 26 E |
49 —DENSE, WET, BROWN, MEOIUM TO 7ONE REC.2 0.7 [ wuuy
TICOARSE SAND, TRACE OF GRAVEL, fheii - 5.0 —
TJOUTWASH DEPOSITS, . 20 —
- (c')mns 20.7 i
— 2 = a7 — !
T LEL = 0% — 5
— 6 ] — }
50 — —
- il
— S
5 ] -
—— - 1
i —
- — /)



____________________________________________________________________________________________________________________________

HTW DRILLING LOG

HOLE NO.

WTiI48
" PROJECT INSPECTOR SHEET 7
~HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF B steets
FIELD SCREEMING |GEOTECH SAMPLE AMALYTICAL BLOW
ELEV, DEPTH DESCRIPTION OF MATERIALS RESILTS OR CORE BOX NO | SAMPLE NO, COUNTS REMARKS
a. b. C. d. e. f. 9. h.
53 —3 e
_ 1M:LL GRADED. SAND WITH GRAVEL  [BREATHING N = 2l ——
—(SW): MEDIUM DENSE, WET. BROWN, ZONE A —
—RAVEL UP T0 Ya' IN DIAMETER.  [HNU = 3.8 10 REC.= 0.4 =
54 ] UNITS —
— 0o = 20.8% —
— —
LEL = O% ; 12 [
4 - .
] 9 -
55 1 [
56 ——5 -
_ T
— —
57 — E—
—] —
_ . —
58 | —
— :
'—SWELL GRADED SAND WITH GRAVEL  [BREATHING |:“
TJSW): SAME AS THE INTERVAL FROM [ZONE N -8 —
53.5'-55,0". HNU = 3.8 5 REC. = 0.5’ —
— UNITS .= 0. —
59 — 0, = 20.8% I
— LF_L = 0% 9 - —
] 9 -
60 —] —
- —
ol __:] r
e +
E —
\> ] —
s — [
»' 62 — —
PROECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTh48



HTW DRILLING LOG Wil

pemmmm———

"

LT T T pupupnpIpspa

PROJECT INSPECTOR SHEET 8
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF B SHEETS
FIELD SCREENING {GEOTECH SAMPLE ANALYTICAL BLOW
ELEV, DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
Q. b. c. d. e. f. Q. he
63— o e e
] X
T IWELL GRADED GRAVEL WITH SAND  |BREATHING
—(GW): MEDIUM DENSE, WET, BROWN TO {ZONE 5
—IGREY, 15%-20% MEDIUM TO COARSE [HNU = 4.8 , N =19
64 * -{SAND, OUTWASH DEPOSITS. UNITS . REC. = 1.5
02 = 20.8%
LEL = O% D-I 7
2

=]
%))

o]
(2]

BOTTOM OF HOLE e 66.0

)]
~

HJllllHiHHIIHllIHIIHH|IIHIIIHIHUlHHlHJJ llll|lLL1llll||llll

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTH4B

H

@

&



ELEVATION GROUND WATER

PROJECT

Himco Dome Suveerrond St

,) DATE INSTALLED STARTED

€-22- 95

COMPLETED

€-23-95

LOCATION (Coordinates or Station)

E. 4Ho7915. 7

ELEVATION TOP OF HOLE
Biser ~ 769.37

(eovd- 766,

1531934, 3%
SIG

TOTAL DEPTH OF HOLE

to.0 £t

AT s b

HOLE
WTndB

(ALL ME

PROTECTIVE CASING
TYPE OF

Y-yach g
PROTECTIVE CASING: Winged lo

MONITORING WELL CONSTRUCTION DIAGRAM

ASUREMENTS FROM GROUND SURFACE)

ve steel A f

WELL PLUG ———/

WATER LEVEL SUMMARY
WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL £-23-95 F'codm 15,27t

TOP_OF WELL A r
PROTECTIVE POSTS _ l stick-up S £, GROUND SURFACE
CONCRETE PAD 4'X4'X4" = { 0 -
A D o ::; i
CASNG 4 1 2 K
w DIAMETER: = ' Al K SCREEN INFORMATION
= /\/ /\/ ~
g & . TYPE OF PIPE JOINTS!-H“”")“S %2 ,35 SCREEN DIA.: élo\;o-
62. o : 1 Kl stoT wioTh: , in.
62.2 1. é TYPE OF BLANK CASINGiM EE; :Eg SCHEDULE: Yo
Vi a2 N MATERIAL : PVvC O STAINLESS
% TOP OF SEAL _ TC' M A STEEL
T 1vee of seau o) g Wgh B 1 COJOTHER (DESCRIBE)
5 Solids bartaite K1 B M7
Z  TOP OF FILTERPACK \3& i
- ‘ o
w B S6.2 st
TOP_OF SCREEN ft.
FILTERPACK MATERIAL
P-4 \
b TYPE_%‘ Shica
5 ft. 85 BACKFILL METHOD:Ytw W
P2 FILTERPACK wolar gpace betwe
- Tiscr  and auvqers,
=
X BOTTOM OF SCREEN 1_65.3 .
BOTTOM OF WELL 1655 ¢t
BOTTOM_OF BORING 6.0 g

GEOLIB-MISCDIAL.DGN



o

HOLE NO.

HTW DRILLING LOG WTHSA
I. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
U.S. ARMY CORPS OF ENGINEERS N/A OF 3  SHEETS

2

3. PROJECT

HIMCO DUMP SUPERFUND SITE

4. LOCATION
ELKHART, IN,

5. NAME OF DRILLER
JOE MORRISSEY

6. MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH 1100C

T.SIZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

4T/4" 1.D. HSA; 2" 0.D. CARBON

STEEL SPLIT SPOON SAMPLER

8. HOLE LOCATION

DRIVEN BY A 140 POUND HAMMER

FOR SPT; HNU PIIOIPID; ISTMX

9. SURFACE ELEVATION

410 CGl.

10. DATE STARTED
8-22-95

f. DATE COMPLETED
8-22-95

2. OVERBURDEN THICKNESS

15. DEPTH GROUNDWATER ENCOUNTERED

((

UNKNOWN 12.2'
13, DEPTH DRRLLED TO ROCK 16, DEPTH 10 WATER;AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A ! :
14. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
18.0
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER OF CORE BOXES
! A 4
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECKFY) OTHER (SPECIFY) 2l. TOTAL CORE
RECOVERY
%
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR
2* PVC MICHELLE BENAK
FIELD SCREENING JGEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS IOR CORE BOX NO.| SAMPLE NO. COUNTS REMARKS
a. b. C. d e. f. Q- h,
] BACKGROUND —
— HNU = 1.0 — .
] UNITS — 3
—] 0, = 20.9% L
1)
] —
I — —
- —
— [ 1
— — t
— me
] )
2 ] —
- —
— = 1
. - —
— s ]
— —
— — ]
- mi
3 —] —
] —
—{POORLY GRADED SAND (SP): LOOSE, |BREATHING — :
—MOIST, TAN, MEDIUM TO COARSE ZONE 2 N =9 —
|SAND, OUTWASH DEPOSITS. HNU = L5 REC. = 1.5’ — !
po— UNITS —_
— 02 = 20.9% I
. LEL = 0% 4 I
— — :
——{ p—— 1
- —
- 5 A
5 = | )
PROJECT HOLE NO. Tt
HIMCO DUMP SUPERFUND SITE WTISA H
:
]



HOLE NO,
HTW DRILLING LOG WTIH5A
PROJECT INSPECTOR SHEET 2
-.|HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 3 sweers
FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL sLOW
ELEV, DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. C. d. e. f. Q. n.
i [
6 —1 —
— ‘ —
-3 —
__{ —
] —
7 — i —
g — —
s —
—|POORLY GRADED SAND (SP): SAME  [BREATHING -
TIAS THE INTERVAL FROM 3.5-5.0'  |ZONE I N =3 [
—JEXCEPT A LITTLE FINER GRAINED. [HNU = 0.8 REC. = 0.4 |-
g —1| UNITS -
] 0, = 20.9% —
\ - LEL = 0% : —
] 2 [
(0 ——] N
- =
- -
= —
[ [
Vi — WATER @ 12.2' —
— -
—] :__
—~ —
13— —
E =
—POORLY GRADED SAND (SP): SAME BREATHING -
—AS THE INTERVAL FROM 3.5'-5.0'  |ZONE 3 N =10 —
—EXCEPT MEDIUM DENSE. HNU = 0.6 REC.= 15" [T
14 — 1 UNITS D-1 I
EEN — 0, = 21.0% -
l‘ /2 . LEL = O% 5 L
) | proscy l OLE NO.
HIMCO DUMP SUPERFUND SITE WTIISA



....... ‘, TToTTTToTTEmmmmTmem TTTTTTTEmmTnt V-------:--------------------:---------------, Frmemees
:_;_____::_E;::W::___E :?_:_:_L _:___:__C__E__r_:__:b:___::__:_

WTIISA
SHEET 3
SHEETS
REMARKS
h,

of 3

HOLE NO.

I HOLE NO.
WTISA

BLOW
COUNTS
Q9
5

ANALYTICAL
SAMPLE NO.
f

OR CORE BOX NO
0.

FIELD SCREENING {GEOTECH SAMPLE

MICHELLE BENAK

INSPECTOR

HTW DRILLING LOG

HIMCO DUMP SUPERFUND_SITE

RESULTS
d.

DESCRIPTION OF MATERIALS
C.

2
BOTTOM OF HOLE e 18.0°
I PROJECT

. JTTTTPETE et e P e P e e e e e ey e i et ey ey e ey v ireaypIroeaprniirylinved
mb.w_d_,wqp_i_%,_j_j____

18

HIMCO DUMP SUPERFUND SITE

PROJECTY




. ELEVATION GROUND WATER

PROJECT

‘;} DATE INSTALLED

.o {t.

STARTED . COMPLETED LOCATION (Coordinates or Station)
32-95 |8-23-9S N, 1931675. 88 & Yo7201.44
ELEVATION TOP OF HOLE SICMATURE F INSRECTOR
Rise@- IL5.87 Geconp - 163, 6 ICL ppg 06 JA/)M
TOTAL DEPTH OF HOLE HOLE ND. AN

WTWSA

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASINCL’

sk Squave Steel u/

TYPE OF

PROTECTIVE CASING: hinged {Ock‘\g\mp

_10 .

BOTTOM_ OF SCREEN

TOP_OF WELL A = —
PROTECTIVE POSTS stick-up &3 . GrounD surFace
CONCRETE PAD 4'X4'X4" — ~ ~

RO 2 & e
CASING 5 \n% SN

w  DIAMETER: . ) q K SCREEN INFORMATION

- . N 7 \/ -

. Tvpe OF PIPE JoTs: Threaded K4 1] ScReEEN DIA: A ja.

a 1 1] stot winTH 0,020 14.

3 TYPE OF BLANK casing Schedvle Ho 5 S SCHEDULE: _ 40

s WC ] ] wmateriac [ PVC O STANLESS

W TOP OF SEAL q K STEEL

3j " - 0 O OTHER (DESCRIBE)

T TYPE OF SEAL: °lg" bewhuite SIS Y -

T (e > I e LY ST

Z  TOP OF FILTERPACK \Rl\v i

: H E es o
TOP OF SCREEN m ft.

- : FILTERPACK MATERIAL

L ' TyPE.16- lpe Q:l Ca

W Y

S / BACKFILL METHOD:tou dowin

SuZJ FILTERPACK - awnolav Spaco  hetueen

o ' (st _awnd auqers.

= I

.4 st i

BOTTOM OF WELY

BOTTOM OF BORING

8.0 ¢

WELL PLUG —/

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL ©-22 100 12,24t

GEOLIB:MISCDIAL.DGN



E HOLE NO.
5 HTW DRILLING LOG WTIIGA
L (T COMPANY NANE 2. DRILLING SUBCONTRACTOR SHEET 1 o
U.S. ARMY CORPS OF ENGINEERS N/A OF 3  SHEETYS .
13

I: 3. PROJECT 4. LOCATION he

‘ HIMCO DUMP SUPERFUND SITE ELKHART, IN. E

. 5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL ,

; JOE MORRISSEY GUS PECH 100C i

L[S SoRelie el A7 LD FSA 27 0.0, CARBON [’ e cockTian :

5 STEEL SPLIT SPOON SAMPLER !

! DRIVEN BY A 140 POUND HAMMER | 9- SURFACE ELEVATION E

1 FOR SPT; HNU PIIOIPID;: ISTMX !

: 410 CGl. 10. DATE STARTED . DATE COMPLETED !

5 8-17-95 8-17~-95 ;

‘ 12, OVERBURDEN THICKNESS —— 15. DEFTR GROUNDWATER ENCOUNTERED '

; UNKNOWN 10.6" 5

H 13. DEPTH DRILLED WTO ROCK . DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COWPLETED !

; N/A B-18-95 T:40 AM 1.9 ;

i\ [4. TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS {SPECIFY) ‘

g 15.0° ;

H 18. CEOTECHNICAL SAMPLES OIS TURBED UNDIS TURBED 19. TOTAL NUMBER OF CORE BOXES H

E 1

5 20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECKFY) 21. TOTAL CORE v‘

' RECOVERY H

: % :

E 22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECFY) 23. SIGNATURE OF INSPECTOR E

] [

‘ 2" pPVC MICHELLE BENAK :

1 [}

' FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW .

. ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS  |OR CORE BOX NO.| SAMPLE NO.| COUNTS REMARKS ¢

: a. b. c. d. e. f. Q- . :

¢ V.

0 —{SEE LOG OF BORING FOR WTheB BACKGROUND AUGERED T0O 13.5' —
—FOR A DESCRIPTION OF MATERIALS [HNU = 0.2 AND OBTAINED A - .

' TJDOWN TO 10’ BELOW GROUND UNITS SAMPLE FROM —

' ——SURFACE., 0o = 20.9% 13.5- 15.0. L

: - LEL = 0% —

H — [ :

; | —] -

: . —

3 — T -

1 — —

: 2 ] |

! i -

] — L

! -] . [

1 — - .

5 — -

: - —

: — —

: 3 — -

| = =

' — L

; - —

; 4 j E__

: - —

: — —

H | L

' T I
oL - ~

PROJECT HOLE NO.
' HIMCO DUMP SUPERFUND SITE WTIIGA
1

'
)
1
'
1
4
[l
i
[l
]
i
'
i
i
1
)
1
|
)
]
]
|
'
'
t
[l
‘
1
|
1
'
)
1
|
]
]
'
'
t
1
'
|
)
'
v
t
3
'
|
'
'
1
|
1
|
1
'
]
1
[
'
'
'
'
1
t
v
i
3
'
'
H
1
]
]
|
i
|
t
'
1
'
t
]
1
'
§
1
]
'
[}
’
1
]
|
1
t
1
1
|
|
)
]
'
t
]
1
T
|
[
)
El
[}
1
|
)
]
'
1
1
1
[l
1
]
t
L]



HOL .
HTW DRILLING LOG WTUGA
o PROJECT INSPECTOR SHEET 2
“\HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 3 sweers
FIELD SCREENING JGEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. a. e. £ Q. [
- —
— —
— =
. . —
=
] -
7 —
- —
- —
- —
- —
- -
] . —
- —
- —
9 —
‘ — [
j - -
- =
10 —] —
. -
] I
v — WATER o 10.6' —
- —
W — -
- |
— - [
= —
- -
—] —
13— -
- —
— }—
- [
—POORLY GRADED SAND (SP): LOOSE, —
TIWET. GREY, 5% GRAVEL, OUTWASH | N =4 -
4 _—PEPOSITS. BREATHING REC. = 15" [
> ] ZONE —
. -~ 0o = 20.9% | —
— LEL = O% -
| erosect ~ HOLE NO,
HIMCO DUMP SUPERFUND SITE WTIGA



b
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i
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1
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1
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i T T e I

ELEVATION GROUND WATER

PROJECT
qu«,'a Dumr’ SUPElZ-Fu:uO S\TE'

DATE INSTALLED STARTED COMPLETED LOCATION (.Coordinctes or Station)
g-11- 45 |g-18-95 | N. 15319325.50 €. Hoo73Y.46
ELEVATION TOP OF HOLE ] SIGNATERE QF | specrorqlg _/Z/
Risee- 3.96 Geouwd - 9,1 7] 4%%%& X L ang
TOTAL DEPTH OF HOLE HOLE NO. MR -
15.0 {t. WwWTue k&

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING
TYPE OF 4

PROTECTIVE CASING: \_m‘gaal o
o

TOP OF WELL

PROTECTIVE POSTS —> stick-up_ 22 ¥ GROUND SURFACE
CONCRETE PAD 4'X4'X4" . ~) "
| AR 7 B A
CASING 2 n NV 555 555:-
w  DIAMETER: - S SCREEN _INFORMATION
L 7 ~
0g &, TYPE OF PIPE JOINTS: threaded Si 55 SCREEN DIA:: e ;h. .
Q 3 X2 SLOT WIDTH: DO0IrAO 1A
— ft. |2  TYPE OF BLANK CASINGSM“____.‘)_‘E_B_D’EE ~ SCHEDULE: Yo
v 12V NG N MATERIAL: g(Pvc O STANLESS
% TOP OF SEAL el STEEL
T TYPE OF SEAL: 3}{. Pl O OTHER (DESCRIBE)
o - Y B :%J Lo .
Z TOP OF FILTERPACK M 2
- Z = B s R
TOP OF SCREEN = 'i'jj,—_“
- FILTERPACK MATERIAL ‘
& Tvpe 1630 Colgede Siliva
10 ¢ (5% BACKFILL METHOD:Phuv Wi
"’5 FILTERPACK vilav 2 e
i Nsv  awd  auqes.
= J
BOTTOM OF SCREEN \&. b ft.
BOTTOM OF WELL = _1.€
BOTTOM OF BORING EER AL T 0 T
WELL PLUG —/
WATER LEVEL SUMMARY
WATER LEVEL MEASUREMENTS
oATE/TIME/LEVEL ¥-17-95  1:4g Pm 106 ﬁ:

GEQLIB:MISCDIAL.DGN



______________________________________________________________________________________________________________________________

HOLE NO.
HTW DRILLING LOG WTIGE
1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET | )
U.S. ARMY CORPS OF ENGINEERS N/A OF 7  SHEETS v
3. PROJECT 4, LOCATION :
HIMCO DUMP SUPERFUND SITE ELKHART, IN. :
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF CRILL :
JOE MORRISSEY GUS PECH H00C i
TSIZES AND TYPES OF DRILLING [61/,* .D. HSA; 2* 0.D. CARBON 8. HOLE LOCATION '
STEEL SPLIT SPOON SAMPLER :
DRIVEN BY A 140 POUND HAMMER | 9 SURFACE ELEVATION i
FOR SPT; HNU PHOIPID; '
ISTMX 410 CGt, 10. DATE STARTED N. DATE COMPLETED H
T 8-16-95 8-17-95 .
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED :
UNKNOWN 2.4' (CEMENT MAY HAVE TRAPPED WATER) :
3. DEPTH DRILLFD INTO ROCK 16. DEPTH TO WATER AND ELAPSED TME AFTER DRILLING COMPLETED E
N/A 8-16-95 12:40 PM 9.5 8-17-95 7:35 AM 7.6’ !
14, TOTAL DEPTH OF HOLE 17. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) .|
60.0’ 8-18-95 9:00 AM  10.9" H
18. GEOTECHNICAL SAMPLES DISTURBED UNDIS TURBED 19. TOTAL NUMBER OF CORE BOXES
| -
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECIFY) OTHER (SPECFY) OTHER (SPECIFY) 21. TOTAL CORE :
RECOVERY !
)
N % :
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR E
2* PVC MICHELLE BENAK :
]
FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL BLOW E
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS lOR CORE BOX NO.| SAMPLE NO. COUNTS REMARKS '
a b. c. da e. . 9 n. eh
0 _ITOPSOIL - VEGETATED, WEEDS. EACKGROUND - )
] NU = 2. — L
] UNITS —
—_ e ____ 0o = 20.8% M
— LEL = 0% -
-] —
L —
] L 1
]
— e
- — !
— . +
2 — — E
] .
_— — 1
\V4 - WATER @ 2.4’ —
—_ —
— - )
— —
3 —] —
— L )
— { 1
—] [ H
— | '
1
el - —— 1
- —
— 65 N = 73 —
|CONSTRUCTION RUBBLE: RECOVERED |BREATHING REC. = 1.4 —
4 —PIECES OF CONCRETE, COVERED BY . |ZONE —
TIBLACK SUBSTANCE. HNU = 3.2 —
-] UNITS 8 IR
— 07 = 20.8% —
— LEL = 0% — E
] 65 o
S p— -
PROJECT HOLE NO. 3

HIMCO DUMP SUPERFUND SITE

wTieB



[ 8

¢

¢

E HOLE NO.
H HTW DRILLING LOG i
’( \) PROJECT INSPECTOR SHEET 2
./ |HIMCO DUMP SUPERFUND SITE MICHELLE BENAK 0F_7_sweers
: FIELD SCREEMING |GEOTECH SAMPLE ANALYTICAL BLOW
H ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
: a. b. c. d. . f. -3 h.
5 - —
| = =
: B C__
E ] —
! - ) -
: i pr—
' ] . —
1 ] ! —
: [ —
H _ |
8 — | —
- —
- . —
—POORLY GRADED SAND (SP): LOOSE, [BREATHING —
_IMOIST, GREY, FINE TO MED!UM SAND, {ZONE .
ZJoUTWASH DEPOSITS. HNU = 0.4 i .
UNITS N =86 —
—JORGANIC SOIL (OL/OH): MEDIUM STIFF, . REC. = L4 —
9 ——MOIST, BLACK, SOME ROOTS. 0, = 20.87% —
7 LEL = O% L
) - > -
.T' —
! - 3 —
5 0 —] —
: - -
: T [—
7 —
- [
.~ i —
] |
2 —] ——
13 —] —
—5 —————————————————— BREATHING —
-3POORLY GRADED SAND (SP): LOOSE. ZONE N=3 —
WET, GREY, MEDIUM SAND, 5% GRAVEL.| HNU = 1.0 1 REC. = 1.5 —
UTWASH DEPOSITS. UNITS T —
14 0o = 20.97 —
LEL = O% » —
—
| erosecr HOLE NO.
HIMCO DUMP SUPERFUND SITE WTheB



..............................................................................................................................

HTW DRILLING LOG

HOLE NO.

WTI6B
PROJECT INSPECTOR SHEET 3
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF T SHEETS
FIELD SCREENING {GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. C. d. a. f. Q. h.

] I —
5 —— —
6 q_ —

’——

. —

17— -
18—\ -
—]no RECOVERY DR A THING —

- Bm% : 1.2 | N =2 —

— REC. = 0.00 |—

9 05 = 20.9% —

— LEL = 0% , —

- ] I

] [ [
20 — 1 —
o — ____

. |
22 "1 =

- -
23 — ] T

— BREATHING —

— ZONE —
—JPOORLY GRADED SAND (sPi: SAME  [HhU = 12 [

TIAS THE INTERVAL FROM 13,5150 [ENT> —

TIEXCEPT MEDIUM DENSE, MEDIUM To (92 = 20.94 4 —

54 —JCOARSE SAND, I0% GRAVEL. LEL = 0% —

I PROJECT : HOLE NO.
HIMCO DUMP SUPERFUND SITE WG

s
R e T et T Ty

.

(

______________________________________________________________________________________________________________________________



HTW DRILLING LOG

HOLE NO.

. WTle8
o PROJECT INSPECTOR SHEET 4
; ) HIMCO DUMP SUPERFUND SITE MICHELLE BENAK oF T SHEETS
“M 4 FIELD SCREENING {GEOTECH SAMPLE ANALYTICAL 8LOW
. ¢ ELEV. OEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
: a b. c d. e. 1. 9 h.
E - —
] — —
: - 8 N = 20 —
; REC. = 1.5 —
] . |
- 12 —
: bs ] —
t | r
: a— _—
H ] fl
; -] —
§ — b
: — [
! 26— —
: = -
E — :_
H - E
w 21 — —
: —] :
: - ) —
! — —
: 28 — ] —
/;’: —|POORLY GRADED SAND (SP): SAME BREATHING —
: —{AS THE INTERVAL FROM 13.5°-15.0° |ZONE g -
' —{EXCEPT MEDIUM DENSE, MERIUM TO [HNU = 1.4 N =10 —
; 29 __"JCOARSE SAND. UNITS REC. = L4 [
: 02 = 20.9/ -
: - LEL = O% 7 —
s — =
- 3 :
5 30 —] -~
w - —
1 “ —
: D e
) - po——
i - - —
‘ 31— M.
i - —
:' 32 = —
1 . —
H — -
: — I
\ . —
: 33 —] S
: - =
— 3 END OF DRILLING
. ‘)g — 8-16-95 -
‘ s T PROJECT HOLE NO.
T HIMCO DUMP SUPERFUND SITE WTileB



______________________________________________________________________________________________________________________________

HOLE NO.
HTW DRILLING LOG rien
PROJECT INSPECTOR SHEET §
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 7 SHEETS
FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. £. h.
_JPOORLY GRADED SAND (SP): SAME  BREATHING BEGIN DRILLING ON |
—|AS THE INTERVAL FROM 13.5-15.0’. i70NE 8-17-95 —
. HNU = 1.6 —
34— UNITS -
. 0y = 20.8% N:-5 —
- LEL = 0% 2 REC.= L5 [
1 3 [
35 | —
% —] —
37 | -
38 ] _
—IPOORLY GRADED SAND (SP): SAME BREATHING -
—AS THE INTERVAL FROM 13.5°-15.0', |ZONE _ —
— N =6 -
HNU = 0.8 REC. > 15/ —
39 —1 UNITS .= L [
— 0, = 20.8% —
7 LEL = O% —
40 ] ) —
A — —
42 [
- -
] —
- -
43 —

PROJECT

HIMCO DUMP SUPERFUND SITE

HOLE NO.
WTheB

,

_



HTW DRILLING LOG

HOLE NO.

wTlieB

s | PROJECT INSPECTOR SHEET §

. YHIMCO DUMP SUPERFUND SITE MICHELLE BENAK o T sers
‘.. FIELD SCREENING {GEOTECH SAMPLE | ANALYTICAL BLOW

‘ ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS  |OR CORE BOX NO ] SAMPLE NO, | COUNTS REMARKS

' a . c. d. e. f. 9. h.

: = =

! . —

i —{POORLY GRADED SAND (SP): SAME BREATHING —

' —JAS THE INTERVAL FROM 13.5°-15.0° |ZONE —

: ~|{EXCEPT MEDIUM DENSE. HNU = 2.2 8 N =1 —

! 44 ] UNITS REC.= 15" [T

' ] 02 = 20.8% -

! ] LEL = Q% 10 —

- 5 -

E 45 _.) ] [

: 4 —

: - -
- 46 — E__

- —

E - -

! 47 — —

' — —
‘ J -] -

: - —

: 48 a —

| -

i - —

| —POORLY GRADED SAND (SP): SAME BREATHING —

i TS THE INTERVAL FROM 13.5-15.0". |ZONE 5 - q —

: ] HNU = 0.8 Y

: 49 — gNITS 0.8 T —

H ] 2 = 20.8% —
s — b [

; - LEL = O% 5 —

5 _ [

; . 4 . [

' 50 —| -

' — [

: — —

: I~

i — =

‘ 51 1 —

t

, = -

a = =

| E Ef—

i ] [

52— —
A = =
‘4 T PROJECT » HOLE NO.

e HIMCO DUMP SUPERFUND SITE . ] WTHeB !



L]
1
HOLE NO. !
HTW DRILLING LOG s 5
PROJECT INSPECTOR SHEET 7 !
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK of T SHEETS e
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW ) (.
ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS  |OR CORE BOX NO | SAMPLE NO. | COUNTS REMARKS p
a. b. c., d. e. f. Q- h. :
Z IR
53 — —
- —
— BREATHING N =7 — ‘
_IPOORLY GRADED SAND (SP): SAME HNU = 2.0 o - :
54 —AS THE INTERVAL FROM 13.5°-15.0" UNITS !
—EXCEPT MEDIUM TO COARSE SAND. |0, = 20.8% — !
—POORLY GRADED SAND (SP): LOOSE, |LEL = 0% 2 - E
—{WET, BROWN, FINE SAND, QUTWASH ) — '
+  _—|DEPOSITS. ___ s
Z 5 —
- -
55 — —
— —
E =
e —
57 —] C
— — "’['

_|POORLY GRADED SAND (SP): LOOSE, [BREATHING —
—{WET, GREY, 10% GRAVEL, OUTWASH ZONE 3 N =6 — -
—|DEPOSITS. HNU = 1.0 REC. = L5' —
— UNITS — '
EE— 02 = 20.9% —
— LEL = O% Dl -
— 3 — '
- —
— — 1
—] 3 | .
— T ]
60 ]
. BOTTOM OF HOLE @ 60.0’ — E
- -
— —
- =
— ]
— I— !
- -
62 —

PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTieB

[ om e m = e e e e e = e e e = = = o = e = = = = = = e S e e e e A = e e m e = == e = = e e = e e e e e e h o -
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ELEVATION GCROUND WATER

PRQUJECT

ten €O bump Supcr;;:uuo Sn’&’

‘ > DATE INSTALLED STARTED COMPLETED
e €-17-95 | g -1%-

is

LOCATION

N.

(Coordinates or Station)

15314931, 04 E. 4067175,79 |

ELEVATION TOP OF HOLE

Bised - T63.99 Gigcond - 761.9

TOTAL DEPTH OF HOLE

.o {t.

MU L o

HOL NO.

WTHLE

PROTECTIVE CASING

TOP OF WELL

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

TYPE OF ‘\MW/“ Squge <teel w/
PROTECTIVE CASING: Winged loching

Cap

CONCRETE PAD 4'X4'X4"

PROTECTIVE POSTS ——

]

5/

STICTK—UP Jw L. GROUND SURFACE

N

CASING ~
DIAME TER:__ & W~

55:.4 ¢

TOP OF SEAL

LENGTH OF SOLID PIPE

TOP OF SCREEN

TYPE OF PIPE JOlNTS:MQ
TYPE OF BLANK CASINC&AA&MI_&E

high Sclids
TYPE OF SEAL: b“m\gn!
TOP OF FILTERPACK

R W
5 A SCREEN INFORMATION
/s N N
] B SCREEN DIA: )
1 ] sior woth: D020
Yl | scHEDULE: 4o
Pve ] K] wateria: QRPVC D STANLESS
s I
SR CJOTHER (DESCRIBE)
S S
Yl B _Ma.0 1
res ]
9253 o
IE.;E 'i 500 2 ft.
: ft.

FILTERPACK

WELL SCREEN
LENGTH

BOTTOM_Of SCREEN

FILTERPACK MATERIAL

BOTTOM OF WELL

TYPEM.LQ&AD&;\U\
BACKFILL METHOD:Puved dewn

annular Spate  between

Cisey aw:& umcrs

M

BOTTOM OF BORING

€0.0

WELL PLUG ——/

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL=(6-95 [0:0G6 &m 2.4 ¥t
ATE/TI /LEV Li—’ — E q; "m "Sv ﬁ.
T ££

L
T

GEOLIB:MISCDIAL.DGN



HOLE NO.
HTW DRILLING LOG WTHTA
1, COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET |
U.S. ARMY CORPS OF ENGINEERS N/A OF 3  SHEETS
3. PROJECT 4. LOCATION
HIMCO DUMP SUPERFUND SITE ELKHART, IN.
5. NAME OF DRILLER 6. MANUFACTURER'S DESIGNATION OF DRILL
JOE MORRISSEY GUS PECH nooc
1.SIZES AND TYPES OF DRILWNG [41/,"1.D. HSA; 2" 0.0. CARBON B. HOLE LOCATION
STEEL SPLIT SPOON SAMPLER
DRIVEN BY A 140 POUND HAMMER | 9- SURFACE ELEVATION
FOR SPT; HNU P1IOIPID; 1ISTMX
410 CG!. 10. DATE STARTED H. DATE COMPLETED
8-15-95 8-15-95
1
12. OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED
UNKNOWN SEE LOG OF WTH7B
13. DEPTH DRILLED ™TO ROCK 16. DEPTH TO WATER AND ELAPSED TME AFTER DRILLNG COMPLETED
N/A ' 8-18-95 n:00AM .3’ .
f4. TOTAL DEPTH OF HOLE I7. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
17.5’
18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
|
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECKY) OTHER (SPECIFY) 21. TOTAL CORE
RECOVERY
Z
22. DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER (SPECIFY} 23. SIGNATURE OF NSPECTOR
2* PYC MICHELLE BENAK
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. | DEPTH DESCRIPTION OF MATERIALS RESULTS  OR CORE BOX NO.| SAMPLE NO.| COUNTS REMARKS
a. C. d. e. f. Q. .
0 —{SEE LOG OF BORING FOR WTITB ACKGROUND AUGERED TO 13.5° |—
—FOR A DESCRIPTION OF MATERIALS HNU = L2 AND OBTAINED A —
_|DOWN TO 10’ BELOW GROLIND UNITS SAMPLE FROM -
—— SURFACE. 02 = 20.9% 13.5'- 15.0°. I
] LEL = O% -
[ —] —
- BREATHING T
- ZONE L
— HNU = 1.2 .
] UNITS -
— 02 = 20.8% _
2 ] LEL = 0% _
— -
- -
3 — T
4 —] A
_ I
- —
5 7 L
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTHTA

4



HOLE NO.
HTW DRILLING LOG WTI7A
PROJECT INSPECTOR SHEET
A=AHIMCO DUMP SUPERFUND SITE MICHELLE BENAK o3 sHeers
‘; ) FIELD SCREENINO |GEOTECH SAMPLE ANALYTICAL BLOW
b ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
v Q. b. c. d. e. f. Q. h.
H —] —
; 6 — | [
s =] =
3 — —

[ — W
: ] t:
w 8 — ] —
5 4 " —

5 3 —] -
I ) = —
: 10— -
- I |
— —
— —
2 — —
] I
- —
13 ] =
ELL GRADED SAND (SW): MEDIUM [
DENSE, WET, BROWN, FINE TO MEDIUM 4 N = (0 —
jSAND, OUTWASH DEPOSITS. REC. = 1.2 __
- [P R— -
) = WATER ADDED TO [
b I & |HOLE TO RETRIEVE [—
[ - SAMPLE. —
] PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTITA



........... L b e

:____:_T:__E_vr_:_;EF_ ___;:_;__‘_L\____FE_?:_T:__:___E_:______:__:;D_Hu_h

SHEETS
REMARKS
h,

WTITA
SHEET 3

HALE NO.
oF 3

WTHTA

BLOW
COUNTS
Q.
4
1 HOLE NO.

ANALYTICAL
SAMPLE NO.
.

OR CORE BOX NO

FIELD SCREENING JCEOTECH SAMPLE
RESULTS
d

MICHELLE BENAK

INSPECTOR

HTW DRILLING LOG

I HIMCO DUMP SUPERFUND SITE

DESCRIPTION OF MATERIALS
<
2
BOTTOM OF HOLE e 17.5°

::f___“::_qjﬂﬁi_ PTTT _4:___1_4:|_ﬁ_ﬁ1___:_:___j_____j__:___j_t_ﬂ_____:__:_
s} Q- @©

4 ~

HIMCG DUMP SUPERFUND SITE

PROJECT




ELEVATION GROUND WATER

PROJECT

HiMmco Dome SvPeRFuNbd Sime

DATE INSTALLED STARTED COMPLETED LOCATION (Coo(dlnoles or Statj

-17-45 N. 153220),%8 & 405108, 93

B-15- 95
ELEVATION TQP OF HOLE _
Lri\s'c - 167,19 Grevnp - Ty,

8 AT e

TOTAL DEPTH OF HOLE
IS S

HOLE! NO.

WT HTA

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

1
PROTECTIVE CASING

tach Sy S“-eel W
TYPE OF 4- "“’eJS* /
PROTECTIVE CaSING: hinged lecking cap
TOP OF WELL o -

PROTECTIVE POSTS ———=

L4 B, GROUNDjURFACE

CONCRETE PAD 4'X4'X4" X b -
k] RE
CASING 2 in o 9 K
w  DIAMETER: ] K SCREEN INFORMATION
== \/ \/ -
. 1vpe of pieE JonTs:threaded B B screen oias 2 an,
1 a s ol B SLOT WIDTH: 0,030 (N
VAt 3 TYPE OF BLANK casing Schedvle Yo N SCHEDULE: Jo
Ve ] N MATERIAL : PVC O STAINLESS
L TOP OF SEAL e N ¥ STEEL
.3/ 7 ) 2l bS O OTHER (DESCRIBE)
I TYPE OF SEAL: /g lLeaw SR 3.0
T | % ft.
Z TOP OF FILTERPACK \%_ 26 N
- i p 5 0
TOP OF SCREEN i B 5 ft

FILTERPACK

FILTERPACK MATERIAL,

TypedE”3
annvlar Space

LENGTH

WELL SCREEN

BOTTOM OF SCREEN

oyf ADS (,o\

BACKFILL METHOD:¥ous A

f—"’\AJC ciNn

Cices Aned Qe

BOTTOM OF WELL

BOTTOM OF BORING

WELL PLUG J

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

(0 A U3

pateE/TiME/LEVEL B-V8-A5 1N

GEOLIB'MISCDIAL.DGN

A\
.



P e = e e e e i e o o e e e e e e e e e e e R e = = = = e = = " = e = = = = == e = = e ot e = = kot o e e = = e~ —————————

ertin

N ————

HOLE NO.

HTW DRILLING LOG wTHn7s

1. COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1
U.S. ARMY CORPS OF ENGINEERS N/A ) OF 8  SHEETS

3. PROJECT

HIMCO DUMP SUPERFUND SITE

4. LOCATION
ELKHART, IN.

S. NAME OF DRILLER
JOE MORRISSEY

6. MANUFACTURER'S DESIGNATION OF DRILL
GUS PECH HoocC

7.S1ZES AND TYPES OF DRILLING
AND SAMPLING EQUIPMENT

67/ 1.D. HSA; 2° 0.0. CARBON

8. HOLE LOCATION

ISTEEL SPLIT SPOON SAMPLER

DRIVEN BY A 140 POUND HAMMER

9. SURFACE ELEVATION

FOR SPT; HNU PIIOI PiD;

ISTMX_ 410 CGl.
K]

10. DATE STARTED . DATE COMPLETED

-

8-14-95 8-14-95
2. OVERBURDEN THICKNESS I1S. DEPTH GROUNDWATER ENCOUNTERED
UNKNOWN 1.5°
13. DEPTH DRILLEIY WNTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
N/A 8-15-95 T7:51AM 1.0’ 8-18-95 |I:54AM  10.3’
14. TOTAL DEPTH OF HOLE 1T. OTHER WATER LEVEL MEASUREMENTS (SPECIFY)
65.0’
18. GEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES
! -
20. SAMPLES FOR CHEMICAL ANALYSIS voC METALS OTHER (SPECKFY) QTHER (SPECIFY) OTHER (SPECIFY) 2. TOTAL CORE :
RECOVERY :
% ,
22. DISPQSITION OF HOLE N BACKFILLED MONITORING WELL OTHER (SPECIFY) 23. SIGNATURE OF INSPECTOR :
1
2" PyC MICHELLE BENAK E
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL sLOW E
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO.] SAMPLE NO. COUNTS REMARKS '
a b. c. d. e. f. 9. h '
c - P ACKGROUND I
— HNU = 3.2 — .
] LUNITS [ ;'
— 05 = 20.9% —
] LEL = O% : :
-] L H
u— L []
I — —
—] — )
1
— — [
- —
- .
— b~
2 — —
] —
— . 1
— - 1
L}
— - }— '
pRS— N
1
—_— - 1
— - |
— - '
— - t
3 —] —
—_— — t
] - 1
= =
— '
—JPOORLY GRADED SAND (SP): LOOSE. — E
—MOIST, LIGHT BROWN, FINE TO COARSE 5 N -6 —
—ISAND, OUTWASH DEPOSITS., - (e _ !
4 REC. = LS —
— —
- 3 —
] - :
DR 1
] ;
] 3 —
5 1 — BN

PROJECT
HIMCO DUMP SUPERFUND SITE

HOLE NoO.
WTHTB



. HOLE NO.
': HTW DRILLING LOG WTiTB
H PROJECT INSPECTOR SHEET 2
| MCO DUMP SUPERFUND SITE MICHELLE BENAK oF B seers
.\ J FIELD SCREENING |CEOTECH SAMPLE | ANALYTICAL BLOW
e ELEV. DEPTH OESCRIPTION OF MATERIALS RESULTS  |OR CORE BOX NO { SAMPLE NO. [ COUNTS REMARKS
' a. b. c. d. e. f. 9- %
.: | L
s = =
: - —
' & — —
i o —
: . —
i = -
1 8 : :
~ -
s WELL GRADED SAND (Sw): LOOSE, BREATHING -
: —{MOIST, LIGHT BROWN, MEDIUM TO ZONE 3 N =8 —
! —JCOARSE SAND, OUTWASH DEPOSITS. [HNU = 3.0 REC. = 1.4' —
: 9 UNITS -
' — 0p = 20.9% .
Pk = LEL = O% 4 -
¢ _] —
‘ T 4 t:
E 10 ..: }_
s = =
H — —
i — S
b _ I
' — WATER MEASURED —
! \VA — e 1.5 —
| 3 : =
: {2 — I
| - =
i - -
' —] -
H — —
E - —
: _ -
: 3 — -
: = —
.: ] I
; Z|WELL GRADED SAND (SW): SAME BREATHING N =12 —
' AS THE INTERVAL FROM 8.5-10.0’ ZONE REC. = 1.5' }—
: Z]EXCEPT MEDIUM DENSE, WET, HNU = 2.5 | EC.= L5 —
:' 14 — | COARSER GRAINED, 5% GRAVEL. UNITS N
Lo — 0p = 20.9% —
j - LEL = 0% 4 —
', ] -
: | prosct | Hote wo
' HIMCO DUMP SUPERFUND SITE wTi78



HOLE NO.

HTW DRILLING LOG WTITB

PROJECT INSPECTOR SHEET 4
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK o 8 swETs i
. FIELD SCREENING [GEOTECH SAMPLE | ANALYTICAL eLow ’ §
Y ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS o,
: a. b. C. q. o, £, Q. h. ]
: — REC. = 0.8’ E_ :
| - 6 =
‘ — — :
; — -
: ] 2 - :
3 7 : -
: 26~ —
! - —
i — — |

' _ [—
: . — -
E 21— — !
| E .
5 28 —] -
: — —
ELL GRADED SAND WITH GRAVEL  [BREATHING I
SW): SAME AS THE INTERVAL FROM |ZONE 3 —
23.5-25.0". GmJTS: 1.8 g =18 —
29 €C. = L4’ ‘
02 = 20.9% _l: '
ZIWELL GRADED GRAVEL (GW: WET, LEL = 0% 4 —
—GREY, COARSE GRAVEL, OUTWASH —
~——{DEPOSITS. —
—|WELL GRADED SAND WITH GRAVEL 14 —
30 _](SW): SAME AS THE INTERVAL FROM — -
—_123.5°-25.0". — !
. —
3 — —
_ —
- —
— —
—] — |
E =S
7 : — !
- -~
- =
33 ] —
] —
—
] PROJECT ‘ HOLE NO.
HIMCO DUMP SUPERFUND SITE WTl78

o



HTW DRILLING LOG

HOLE NO.

wTI7B
"™ PrRoJECT INSPECTOR SHEET §
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF_§ SHEETS
FIELD SCREENING |GEOTECHK SAMPLE | ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. d. a. f. 9- h.

WELL GRADED SAND (SW): MEDIUM BREATHING I
ﬂDENSE. WET, GREY, FINE TO COARSE |ZONE 3 —
ISAND, OUTWASH DEPOSITS. HNU = 1.6 N = —

34 UNITS REC. = 1.5 —
— 0; = 20.9% —
- LEL = O% 6 —
- 4 ° —
35 — —
;— ] :
] —
36 ——E —
T —
i [~
31— —
. -
5 —
- —
38 — | —
- —
- 4 N o= 37 -
jELL GRADED SAND (SW): SAME AS  |BREATHING REC. = 1.5’ —
39 THE INTERVAL FROM 33.5'-35.0° ZONE T —
TJEXCEPT DENSE, 5% GRAVEL. HNU = 1.8 —
. i0
UNITS [—
— 0, = 20.9% —
- LEL = ox —
] 27 —
40 —] E_
= —
4 —] (—
] [
‘j [
_ [—
: —
421 - _.___ -
] -
] [
43— —
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTIT8



- mmmmmema— = s

; HTW DRILLING LOG s §
f PROJECT INSPECTOR SHEET ¢ j
o {HMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 8 sHETs
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW y‘a
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. c. d. . 1. 0. h.
T_IWELL GRADED GRAVEL (GW): LOOSE, |BREATHING —
—IWET, GREY, FINE TO COARSE GRAVEL, |ZONE —
—|OUTWASH DEPOSITS. HNU = L6 5 N =8 —
44 —1 UNITS REC.= 120 [T
- 02 = 20.9% —
- LEL = O% 4 -
. L
g ! =
45 — _E
— —
3 —
— .
46 — —
47 —] — |
48 -
= ‘ 0 N =12 ~
—JWELL GRADED GRAVEL (GW): SAME BREATHING REE Sy — :
49 —AS THE INTERVAL FROM 43.5-45.0' |70NE T —
_JEXCEPT MEDIUM DENSE. HNU = IS | ,
-] UNITS 5 —
] 02 = 20.9% ) —
] LEL = 0% [
4 7 —
50 — IR
] —
T p— .
- =
S DR —

PROJECT ' HOLE NO.
HIMCO DUMP SUPERFUND SITE WTi78

3

S/

\\vj:

¥
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¢

¢

i = m e e e e o e e e e — e — e — . e e e mcmeemoe——————,
‘.

D DS /S

]

HOLE NO. H

HTW DRILLING LOG WIS 3

., | PROJECT INSPECTOR SHEET 7 E
)| HMCO DUMP_ SUPERFUND SITE MICHELLE BENAK w 8 ST ;
&7 FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL sLOW E
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS 'I

a. b. c. d. . f. Q- h. :

- -

- L

— - )

= -

- -

] BREATHING N = 34 —

—POORLY GRADED SAND WITH GRAVEL |ZONE 9 REC.= 06

—JiSP): DENSE, WET, GREY, FINE TO HNU = 1.6 -= 0 —

54 —JCOARSE SAND, 15%-20% GRAVEL, UNITS ——
—lOUTWASH DEPOSITS. 0, = 20.9% —

- LEL = o% ’ 22 -

L —

. —

. 12 I

55 —] —

— — |

- ~

56 — - !

= -

— —

. ] —
J] 1 L \
A el !

- -

— -

T —

58 — I

ELL GRADED GRAVEL (GW): LOOSE, |BREATHING —

WET, GREY, FINE TO COARSE GRAVEL, |ZONE 4 N =7 =

—ouTIASH DEPOSITS. HNU = 1.6 REC. = 0.9° .

59 — 07 = 20.9% —

- LEL = O 4 - g

T -

- 5 —

60 1 —

- -

- =

3 o

i -

I —

- —

j - -
62 - !

‘ PROJECT HOLE NO. :

HIMCO DUMP SUPERFUND SITE WTnB ;



HTW DRILLING LOG

HOLE NO.

; wTi78
' PROJECT INSPECTOR SHEET 8
't |HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 8 SHEETS
‘ FIELO SCREENING 1GEOYECH SAMPLE ANALYTICAL BLOW
' ELEV. DEPTH DESCRIPTION OF MATERIALS RESLLTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
[ a. b. c. d. e. f. 9. h -
‘ . —
; 63 — -
' — |
: et | —
' _IWELL GRADED GRAVEL (GW): SAME BREATHING [
; —AS THE INTERVAL FROM 58.5'-60.0".{ZONE | —
; -1 HNU = 0.5 N =7 —
: 64 UNITS REC. = .5 -
! — 02 = 20.9% —
| . LEL = O% A —
| - ; -
] —y ——
.: 65
: - BOTTOM OF HOLE @ 65.0 THE MONITORING [
': — ) WELL SET (N THIS |—
' — ’ BORING WAS —
; ] ABANDONED DUE TO [
' — NON-COMPLIANCE  |—
: — WITH THE FIELD —
' 66 — SAMPLING PLAN. A |—
! - NEW BORING —
! - LOCATED 10.0 —
: — SOUTH OF THE —
. ] ORIGINAL BORING t*
‘ - WAS AUGERED DOWN }—
: - TO 62.5' BELOW —
! 67 — GROUND SURFACE | ——
H ] AND A NEW —
' . MONITORING WELL [~
‘ ] WAS INSTALLED. -
| g =
v ] -
1 — —
! — —
]
() — ——
' —_— }——
)
[} —_ —
! — - —
! ] [
; B —
' — —
; . -
] — —
[] — —
' -] L
5 - —
| - —
: _ —
: — —
., PROJECT [ HOLE NO.
] HIMCO DUMP SUPERFUND SITE wTI78



ELEVATION GROUND WATER

PROJECT .
Yimco Domp Soeruny S ipe

) DATE INSTALLED STARTED

¢-11-45

COMPLETED

$-1-45

N, 15372202.5) .

ELEVATION TOP OF HOLE

RigeR - 6. 6D GGeounNd = 6H.

LOCATION (Coordinates or Station)
405796. 4 |

+ LT Bt L

TOTAL DEPTH QF HOLE

¢2.5 4t.

HOLE ND.

TIVIB

PROTECTIVE CASING
TYPE OF

TOP OF WELL

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

I[-ine Sodee <heel u/
PROTECTIVE CASING: hiwged lo Mg Cap

VN

—t
PROTECTIVE POSTS ———> sncﬁ-up 2,24, GROUND SURFACE
CONCRETE PAD 4'X4'X4" . y ~ -
AR A f\j'-j
CASING . NV Sy
w  DIAVETER: n. q K SCREEN_INFORMATION
Q. 7 % <
S & . TYPE OF PIPE JOINTS=M N ;Ei SCREEN DIA: A n. <
Q ! \/f V\/.’ SLOT WIDTH: D;C).O A .
580 3 TYPE OF BLANK casing-Sched ve Yo E: i’ SCHEDULE : © Qo
NC 1] & MATERIAL: PVC O STAINLESS
W TOP OF SEAL w qd K STEEL
34 ,N A O OTHER (DESCRIBE)
I TYPE OF SEAL: K - N Y
) o bea¥s ] B H2.0 s
% Z TOP OF FILTERPACK N
- il B 53,0 ft
TOP OF SCREEN o B ft)
=
> = FILTERPACK MATERIAL
& 16-3c Goloyadic Siliver
- Y, TYPE ad ,
5w |65 BACKFILL METHOD: ¥euved
P Z FILTERPACK anwulav Spece  between
o oty _and  avqevs.,
= (=)
BOTTOM OF SCREEN Sl el
BOTTOM OF WELL AN
BOTTOM OF BORING La.5 4

WELL PLUG —/

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME/LEVEL = :ﬂé ?-;25 Am_ (WS £
(&= AMA_0.3 ¢,

GEOLIB:MISCDIAL.DGN



:
,
HOLE NO. !
HTW DRILLING LOG WTIEB E
h;m?'%
‘ I COMPANY NAME 2. DRILLING SUBCONTRACTOR SHEET 1 .
. 1J.S. ARMY CORPS OF ENGINEERS N/A OF §  SHEETS e
3. PROJECT 4, LOCATION E
HIMCO DUMP SUPERFUND SITE ELKHART, IN. H
S. NAME OF DRHLER 6. MANUFACTURER’'S DESIGNATION OF DRILL :
JOE MORRISSEY GUS PECH 1100C ;
. /. Y] ;
T.SiZes é‘r‘«ap&%csm%fpag&runc 6'/4" 1.D. HSA; 2* 0.D. CARBON 8. HOLE LOCATION ;
STEEL _SPLIT SPOON SAMPLER ‘
DRIVEN BY A 140 POUND HAMMER 3. SURFACE ELEVATION '
FOR SPT; HNU PIOI PID; ‘
ISTMX 410 CGl. 10. DATE STARTED il. DATE COMPLETED :
T 8-18-95 8-18-95 E
12. OVERBURDEN THICKNESS 1S. DEPTH GROUNDWATER ENCOUNTERED :
UNKNOWN 12.0° . E
13. DEPTH DRILLLI™ INTO ROCK , 6. DEPTH TO WATER AND ELAPSED TME AFTER ORILLING COMPLETED ,
N/A 8-21-95 9:24AM 1.0’ ;
14. TOTAL DEPTH OF HOLE IT. OTHER WATER LEVEL MEASUREMENTS (SPECIFY) i
63.5° :
18. CEOTECHNICAL SAMPLES DISTURBED UNDISTURBED 19. TOTAL NUMBER OF CORE BOXES E
| ‘ ]
20. SAMPLES FOR CHEMICAL ANALYSIS voc METALS OTHER (SPECIFY) OTHER (SPECIFY) OTHER (SPECIFY) 2. TOTAL CORE f
. RECOVERY ]
N % .
22. DISPOSITION OF HOLE BACKFILLED MOMITORING WELL OTHER (SPECIFY) 23. SICNATURE OF INSPECTOR E
2° PVC MICHELLE BENAK 5
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL 8LOW :
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO.{ SAMPLE NO. COUNTS REMARKS H
a b. c. d. e. f. Q. h. .o
0 —{TOPSOIL - WEEDS BACKGROUND — )
— HNU = 0.2 — 4
] UNITS — :
R 0o = 20.8% L
— LEL = O% —
| — -
] L :
- o
] SN
- -
- _ H
- ’ -
] L J
] —
3 — —
—JPOORLY GRADED SAND WITH SILT BREATHING — i
——(SP~SM): MOIST, BROWN, OUTWASH 7ONE —
—IDEPOSITS. HNU = 0.0 =
—POORLY GRADED SAND (SP): LOOSE, [UNITS 2 N =5 ) — :
4 __|MOIST, LIGHT BROWN, MEDIUM TO 0, = 20.9% REC. = 1.5 -
—JCOARSE SAND, QUTWASH DEPOSITS. LEL = O% — H
] i 2 L :
_] L '
)
——] — ]
p— | — 1
—] ol
] 3 -
5 - L

PROJECT HOLE NO. H
HIMCO DUMP SUPERFUND SITE wTiss E



[}
[}
1
t
Ve
‘ Ay‘f

P eev.
i
1]
1
1
t
[
1
:
1
1
:
4
+
13
1]
1]
[}
1
[
1]
1
1
1}
§
1
1
L}
t
1]
t
¥
€
1
1
1
1
1]

HOLE NO.
HTW DRILLING LOG WTi88
. PROJECT INSPECTOR SHEET 2
AMCO DUMP SUPERFUND SITE MICHELLE BENAK o0F 8 SHEETS
FIELD SCREEMNING |GEOTECH SAMPLE | ANALYTICAL BLOW
DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. c. 4. e. f. Q- n.
] —
- —
6 — —
g 5
- —
7=t —
__5 [:__
] L
8 __: [
— —
- . —
— .
—]POORLY GRADED SAND (SP); SAME  [BREATHING i _L
—{AS THE INTERVAL FROM 3.7°-5.0°  |ZONE 2 N=5 =
TIEXCEPT TAN. HNU = 0.0 REC. = L5 —
s —] UNITS —
“FGORLY GRADED SAND (SPJ: L0OSE, |02, 700 2 -
—MOIST, TAN, FINE SAND. OUTWASH = 04 —
__TPEPOSITS. —
_ 3 i
i -
0 —
] [
[— -
= =
— —
. WATER MEASURED |~
V|, @ 12.0° —
1 [
- [
13 —] —
“IPOORLY GRADED SAND (SP): SAME  |BREATHING N =1 —
Z]aS THE INTERVAL FROM 9.1-10.0°  |ZONE (ONE 6" —
—EXCEPT WET. HNU = 0.2 INTERVAL —
4 UNITS ONLY) —
02 = 20.9% REC. = 1.5’ -
-] LEL = 0% -
- —
, PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE wTi8B



HTW DRILLING LOG

HOLE NO.

WTI8B
PROJECT INSPECTOR SHEET 3
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF B  SHEETS A
FIELD SCREENING {GEOTECH SAMPLE | ANALYTICAL BLOW ‘i% )
FLEV, DEPTH DESCRIPTION OF MATERIALS RESULYS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS i
a. b. c. d. e. f. 9. h. !
. I —
15 — — |
_ . — E
16 — — [
p— — ]
" =
:I —
18 ] I ‘:
— H— i
— ] N = 5
—|POORLY GRADED SAND (SP): SAME BSEQTH'NG (ONE 6 .
—AS THE INTERVAL FROM 9.'-10.0"  |[3Ni = ou INTERVAL — )
19 —JEXCEPT WET. UNITS LYY —
ZIPOORLY GRADED SAND WITH GRAVEL |02 = 20-9% C.=15 —
~ISP): WET, GREY, MEDIUM TO COARSE |LEL = 0% —
—ISAND, 20%-25% GRAVEL, OUTWASH U
—DEPOSITS. T
- ! .
— — '
20 — —
- [
20 —] —
- |
- —
pyJ— —
= =
—
: — :
23 —: —
- BREATHING —
- ZONE —
] HNU = 0. — !
. UNITS o
~—|POORLY GRADED SAND WITH GRAVEL |52 5 oy —
TJ(SP): SAME AS THE INTERVAL FROM |°2 = <97 | —
24 —19.-20.0° EXCEPT LOOSE. LEL = 0% —
PROJECT HOLE NO. :
HIMCO DUMP SUPERFUND SITE WTI8B '.



wTisB
PROJECT TWSPECTOR SHEET 4
‘WCO DUMP SUPERFUND SITE MICHELLE BENAK oF 8 sueETS
/f FIELD SCREENNG |GEOTECH SAMPLE | ANALYTICAL | BLOW
TELEV. DEFTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO | SAMPLE NO. COUNTS REMARKS
a. b. C. d. e. f. Q. h.
- 2 N = 4 I
REC. = 0.9 I
= —
] 2 _
25 — | —
] —
— _—
— . —
26—, | ' -
- 7.y QPR N S
- T
. .
28 ] —
] ;} : :
‘~ ZIWELL GRADED GRAVEL (GW): MEDIUM |BREATHING —
—JDENSE, WET, GREY, FINE TO COARSE ZONE 5 —
_|GRAVEL., QUTWASH DEPOSITS. HNU = 0. N = (7 [—
29 | UNITS REC. = L.’ I
. 092 = 20.9% —
] LEL = 0% 6 T
- ) -
30 — —
bt g —
_ —
31— —
32 ] ——
-] -
= =
- =
A 33 — ——
& = =
| prosect HOLE NO.
HIMCO DUMP SUPERFUND SITE wTiss

HTW DRILLING LOG

HOLE NO,




HTW DRILLING LOG

HOLE NO.

wTusB
PROJECT INSPECTOR SHEET §
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF B SHEETS
FIELD SCREENING |GEOTECH SAMPLE | ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS S
a. b. <. d. a. f. Q. h,
__JWELL GRADED GRAVEL (GW): SAME  BREATHING -
—JAS THE INTERVAL FROM 28.5'-30.0" [ZONE 4 —
TJEXCEPT LOOSE. HNU = 0.0 N =9 —
34 ——| UNITS REC. = 1.3/ —
. 02 = 21.0% —
— LEL = 0% 5 —
_ 4 —
35— ' —
—] =
- —
36 — | —
] -
: L—-.
37— : —
5 —
38— —
] 6 N =I5 —
—WELL GRADED GRAVEL (GW): SAME BREATHING REC. = L5 —
39 —AS THE INTERVAL FROM 28.5'-30.0". |ZONE —_—
. HNU = 0.2 —
— UNITS 8 L
— 0, = 20.9% g’
— LEL = 0% —
- T -
40 —| —
- -
4 — -
42 _ ] —
43 — -
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WTI8B

C )

-

¢



WTH8B
PROJECT INSPECTOR SHEET ¢
“{IMCO DUMP SUPERFUND SITE MICHELLE BENAK oF 8 SHEETS
/] FIELD SCREENING |GEOTECH SAMPLE ANALYTICAL BLOW
- ELEV. OEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NG | SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. f. Q. h.
TWELL GRADED GRAVEL (GW): SAME BREATHING —
—lAS THE INTERVAL FROM 28.5'-30.0° |ZONE
—|EXCEPT DENSE. HNU = 0.2 10 N = 42 —
44 ——| UNITS REC. = LI —
— 02 = 20.9% [
- LEL = O% 17 -
- 25 .
45 ~ ¢ :_
i -
46 —| _—
- . —
47——3" :-—
— —
48 —] A
— —
- 6 N =15 —
—WELL GRADED GRAVEL (GW): SAME BREATHING REC. = 1.0" —
49 —AS THE INTERVAL FROM 28.5'-30.0". |70NE T —
— HNU = 0.2 8 -
s UNITS —
——] 02 = 2L0% -
— LEL = O% - —
. 7 —
50 ——f [
j [
- —
51 ] .
— -
~___1 |
LN S~ mmmmmmmmm——— = = o - —
| erosecr | noe wo.
HIMCO DUMP SUPERFUND SITE wTI8B

HTW DRILLING LOG

HOLE NO.




HTW DRILLING LOG

HOLE NO.

v

T

wTnss
PROJECT INSPECTOR SHEET 7
HIMCO DUMP SUPERFUND SITE MICHELLE BENAK OF 8 SHEETS
FIELD SCREENING IGEOTECH SAMPLE ANALYTICAL BLOW
ELEV. DEPTH DESCRIPTION OF MATERIALS RESULTS OR CORE BOX NO SAMPLE NO. COUNTS REMARKS
a. b. c. d. e. f. Q. h.

53 —| _

o —
—IPOORLY GRADED SAND WITH GRAVEL [BREATHING N = 22 —

—1(SP): MEDIUM DENSE. WET. GREY, ZONE 7 REC. = 12" —

TIMEDIUM TO COARSE SAND, 25%-30% [HNU = 0.2 : ;
54 ——GRAVEL, OUTWASH DEPOSITS. UNITS —

— 0, = 20.9% L

o LEL = O% 9 —

_ 13 -

55 —— -
: . .

— . -
56 __E —
57 | —

] :

- -

] ,_

58 —| -
- a4
~—POORLY GRADED SAND WITH GRAVEL [BREATHING —

—(SP): SAME AS THE INTERVAL FROM [ZONE 3 N = 22 [

—153.5"-55.0". HNU = 0.2 - REC.= L3 —

UNITS —
59 - 07 = 2.0% —

— LEL = 0% D-! 0 —

] 12 —
60 — .

- —

61— ]
62
PROJECT HOLE NO.
HIMCO DUMP SUPERFUND SITE WwTisB
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FLEVATION GROUND WATER PROJECT
thimeco Dume SveERFunb it
DATE INSTALLED éTARTED OMPLETED' LOCATION (Coonrdinates or Station)
-18-15 -21-95 N. 531§17.65  E. Hoe3Llib

ELEVATION TOP OF HOLE RE IN TOR
Ricer~- 1tk 41 Gewno = 4. ((ﬁ ﬁ JMM
TOTAL DEPTH OF HOLE HOLE NO. M T

(3.8 Lt WT ER

i

MONITORING WELL CONSTRUCTION DIAGRAM

(ALL MEASUREMENTS FROM GROUND SURFACE)

PROTECTIVE CASING
TYPE OF

q - wh S?
PROTECTIVE CASING: ‘aingw\ ook
£\

<

TOP OF WELL

PROTECTIVE POSTS ———=

STIC?K-UP 249§, GROUND SURFACE
A 4

CONCRETE PAD 4'X4'X4" .

A D

A\ 74 Ly

CASING 93 ] S

w  DIAMETER: LA ,35

g A

(& _ TYPE OF PIPE JOINTS: Huveaded f:tf

S 1 /T

& TYPE OF BLANK CASINGIMQ A

i Pve Y

L TOP OF SEAL 3

2n \i

L LYPE OF Sea £ e ¥ &

H A

Z  TOP OF FILTERPACK £

- i

TOP OF SCREEN =

p=4 A

V' Z FILTERPACK

W

|

[F%}
=

\’\/:/\’4\’\’\/\/\/\’.\’.\':’ /\/\/\/\/\/\/'\/.\

s

.BOTTOM OF SCREEN

BOTTOM QOF WELL

BOTTOM OF BORING

SCREEN INFORMATION
SCREEN DIA.: 3,
SLOT WIDTH: D030 \h,
SCHEDULE ®)
MATERIAL : yfpvc 0 STAINLESS
STEEL
1 OTHER (DESCRIBE)
1 Y474 q
{ SH.T ¢«

FILTERPACK MATERIAL
Tvred6=30 Colovado S),te
BACKEILL METHOD: wn
avwwilar Spaw phebween
MNSe avaevsS

v .

WELL PLUG —/

WATER LEVEL SUMMARY

WATER LEVEL MEASUREMENTS

DATE/TIME /LEVEL Y-%‘Z"\g %-’919"\ na.?ﬁ
F=2i- [] :

Nr

N

GEOLIB:MISCDIAL.DGN
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Appendix K

Intake and Risk Calculation Spreadsheets



Parcel M

Construction Worker/ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR {mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF {(kg/mg) 0.000001
Fi (unitless) 1
BW - adult (k@) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo{a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parMrk / CWING

Conc. Soil

(mg/kg)
4080
5.75
1.6
15.9
58.7
0.03
4.2
0.180
0.180
0.180
0.180
0.180
0.180

Himco Dump Superfund Site
Intake and Risk Calculation

intake

Noncarc
1.42E-02
2.00E-05
5.57E-06
5.53E-05
2.04E-04
1.04E-07
1.46E-05
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07

Carc
1.4BE-04
2.08E-07
5.80E-08
5.76E-07
2.13E-06
1.09£-09
1.52E-07
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09

-’
RfDo SFo Hazard Quotient Carc Risk
(mg/kg-d) (kg-d/mg) Oral Oral
1.00E+00 1.42E-02
4.00E-04 5.00E-02
3.00E-04 1.50E+00 1.86E-02 8.70E-08
4.00E-02 1.38E-03
4.70E-02 4.35E-03
3.00E-04 3.48E-04
2.00E-02 7.31E-04
7.30E-01 4.76E-09
7.30E-01 4.76E-09
7.30E-02 4.76E-10
7.30E+00 4.76E-08
7.30E-01 4.76E-09
7.30E+00 4.76E-08
Exposure Route Hazard Index:  0.09 |
] Exposure Route Cancer Risk:  1.97E-07|




Parcel M

Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 2000
AF (mg/cm?) 1
EF (events/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a.h)anthracene

wirad parirk / CWDER

Conc. Soil
(mg/ka)

4080

5.75

1.6

15.9

58.7

0.03

42

0.180

0.180

0.180

0.180

0.180

0.180

ABS
.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

o’
Himco Dump Superfund Site
Intake and Risk Calculation
intake RfDd SFd Hazard Quotient Carc Risk
Noncarc Carc mg/kg-d kg-d/mg Derm Derm
5.92E-04 6.16E-06 2.70E-01 2.19E-03
8.34E-07 8.68E-09 6.00E-05 1.39E-02
6.96E-07 7.25E-09 3.00E-04 1.50E+00 2.32E-03 1.09E-08
2.31E-06 2.40E-08 4.00E-02 5.76€-05
8.51E-06 8.86E-08 1.88E-03 4.53E-03
4.35€E-09 4.53E-11 2.10E-05 2.07E-04
6.09E-07 6.34E-09 8.00E-04 7.61E-04
3.39E-07 3.53E-09 7.30E-01 2.58E-09
3.39€-07 3.53€-09 7.30E-01 2.58€-09
3.39E-07 3.53E-09 7.30E-02 2.58E-10
3.39E-07 3.53E-09 7.30E+00 2.58E-08
3.39E-07 3.53E-09 7.30E-01 2.58E-09
3.39E-07 3.53E-08 7.30E+00 2.58E-08
| Exposure Route Hazard Index: 002 |
1 Exposure Route Cancer Risk: __ 7.04E-08]




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF) )

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil VF/PEF Intake RIDi Sti Hazard Quotient Carc Risk
Analyte (mg/kg) m3/kg Noncarc Carc {mg/kg-d) (kg-d/mg) Inhalation Inhalation
Aluminum 4080 1.42E+09 4 17E-07 4.34E-09 1.00E-03 4.17E-04
Antimony 5.75 1.42E+09 5.87E-10 6.11E-12
Arsenic 16 1.42E409 1.63€-10 1.70E-12 1.51E+01 2.57E-11
Copper 15.9 1.42E+09 1.62E-09 1.69E-11
Manganese 58.7 1.42E+09 5.99E-09 6.24E-11 1.43E-05 4.19E-04
Mercury 0.03 1.42E+09 3.06E-12 3.19E-14 8.60E-05 3.56E-08
Nicketl 4.2 1.42E+09 4.29E-10 4.47E-12
Benzo(a)anthracene 0.180 1.42E+09 1.84E-11 1.91E-13
Benzo(b)fluoranthene 0.180 1.42E+09 1.84E-11 1.91E-13
Benzo(k)fluoranthene 0.180 1.42E+09 1.84E-11 1.91E-13
Benzo(a)pyrene 0.180 1.42E+09 1.84E-11 1.91€-13
Indeno(1,2,3-cd)pyrene 0.180 1.42E+09 1.84E-11 1.91E-13
Dibenz(a,h)anthracene 0.180 1.42E+09 1.84E-11 1.91E-13

l Exposure Route Hazard Index: 8.4E-04 |
] Exposure Route Cancer Risk: __ 2.57E-11]

wired parMrk / CWiH



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245
EF (days/year) 40
CF (kg/mg) 0.000001
Fi (unitiess) 1
AT carc (days) 25550
Conc. Soil Iintake SFo Carc Risk
Analyte (mg/kg) Carc {kg-d/mg) Oral
Aluminum 4080 1.56E-03
Antimony 5.75 2.21E-06
Arsenic 1.6 6.14E-07 1.50E+00 9.21E-07
Copper 15.9 6.10E-06
Manganese 58.7 2.25E-05
Mercury 0.03 1.15E-08
Nickel 4.2 1.61E-06
Benzo(a)anthracene 0.180 6.90E-08 7.30E-01 5.04E-08
Benzo(b)fluoranthene 0.180 6.90E-08 7.30E-01 5.04E-08
Benzo(k)fluoranthene 0.180 6.90E-08 7.30E-02 5.04E-09
Benzo(a)pyrene 0.180 6.90E-08 7.30E+00 5.04E-07
indeno(1,2,3-cd)pyrene 0.180 6.90E-08 7.30E-01 5.04E-08
Dibenz(a,h)anthracene 0.180 6.90E-08 7.30E+00 5.04E-07

| Exposure Route Cancer Risk: 2.08E-06]

wired parMrk / AGCING -



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Gardener/ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550
Conc. Soil Intake RfDo Hazard Quotient
Analyte {mg/kg) Noncarc {(mg/kg-d) Oral
Aluminum 4080 5.96E-03 1.00E+00 5.96E-03
Antimony 5.75 B.40E-06 4.00E-04 2.10E-02
Arsenic 1.6 2.34E-06 3.00E-04 7.79E-03
Copper 15.9 2.32E-05 4.00E-02 : 5.81E-04
Manganese 58.7 8.58E-05 4.70E-02 1.82E-03
Mercury 0.03 4.38E-08 3.00E-04 1.46E-04
Nickel 4.2 6.14E-06 2.00E-02 3.07E-04
Benzo(a)anthracene 0.180 2.63E-07
Benzo(b)fluoranthene 0.180 2.63E-07
Benzo(k)fluoranthene 0.180 2.63E-07
Benzo(a)pyrene 0.180 2.63E-07
Indeno(1,2,3-cd)pyrene 0.180 2.63E-07
Dibenz(a,h)anthracene 0.180 2.63E-07

{ Exposure Route Hazard index: 0.04

wired parMrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
. AF (mg/cm?) 1
EF (days/year) .40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Aluminum 4080 0.01 1.74E-04
Antimony 5.75 0.01 2.45E-07
Arsenic 1.6 0.03 2.04E-07 1.50E+00 3.07E-07
Copper 15.9 0.01 6.77E-07
Manganese 58.7 0.01 2.50E-06
Mercury 0.03 0.01 1.28E-09
Nickel 4.2 0.01 1.79E-07 :

Benzo(a)anthracene ' 0.180 0.13 9.96E-08 7.30E-01 7.27E-08
Benzo(b)fiuoranthene 0.180 0.13 9.96E-08 7.30E-01 7.27E-08
Benzo(k)fluoranthene 0.180 0.13 9.96E-08 7.30E-02 7.27E-09

Benzo(a)pyrene 0.180 0.13 9.96E-08 7.30E+400 7.27E-07
Indeno(1,2,3-cd)pyrene 0.180 0.13 9.96E-08 7.30E-01 7.27E-08
Dibenz(a,h)anthracene 0.180 0.13 9.96E-08 7.30E+00 7.27E-07

|  Exposure Route Cancer Risk  1.99E-06|

wired parMrk / AGCDER



Parcel M

Child Gardener/Dermal Exposure to Soils - 0-2'
Intake {mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/ (BW x AT)

Conc. Soil
(mg/kg)
4080
5.75
1.6
15.9
58.7
0.03
42

SA RME - (cm2) 1825
AF (mg/cm?) 1
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)tluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parMrk / CGNDER

0.180
0.180
0.180
0.180
0.180
0.180

Himco Dump Superfund Site
Intake and Risk Calculation

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

Intake
Noncarc
5.44E-04
7.67E-07
6.40E-07
2.12E-06
7.83E-06
4.00E-09
5.60E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07
3.12E-07

RIDd
myg/kg-d

2.70E-01
6.00E-05
3.00E-04
4.00E-02
1.88E-03
2.10E-05
8.00E-04

Hazard Quotient

Derm
2.01E-03
1.28E-02
2.13E-03
5.30E-05
4,16E-03
1.90E-04
7.00E-04

l

Exposure Route Hazard index:

0.02 |




Himco Dump Superfund Site
Intake and Risk Calculatipn

Parcel M
Resident (age-adjusted)/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
FI (unitiess) 1
AT carc (days) 25550
Conc. Soil intake SFo Carc Risk
Analyte (ma/kg) Carc (kg-d/mg) Oral
Antimony 5.75 8.98E-06
Arsenic 1.6 2.50E-06 1.50E+00 3.75E-06
Copper 15.9 . 2.48E-05
Manganese 58.7 9.17E-05
Mercury 0.03 4.68E-08
Benzo(a)anthracene 0.180 2.81E-07 7.30E-01 2.05E-07
Benzo(b)fluoranthene 0.180 2.81E-07 7.30E-01 2.05E-07
Benzo(a)pyrene 0.180 2.81E-07 7.30E+00 2.05E-06
Indeno(1,2,3-cd)pyrene 0.180 2.81E-07 7.30E-01 2.05E-07
Dibenz(a,h)anthracene 0.180 2.81E-07 7.30E+00 2.05E-06

| Exposure Route Cancer Risk: 8.47E-06)

wired parMrk / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Resident/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
FI (unitiess) 1
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil intake : RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Antimony 5.75 7.35E-05 4.00E-04 1.84E-01
Arsenic 1.6 2.05E-05 3.00E-04 6.82E-02
Copper 15.9 2.03E-04 4.00E-02 5.08E-03
Manganese 58.7 7.51E-04 4,70E-02 1.60E-02
Mercury 0.03 3.84E-07 3.00E-04 1.28E-03
Benzo(a)anthracene 0.180 2.30E-06
Benzo(b)fluoranthene 0.180 2.30E-06
Benzo(a)pyrene 0.180 2.30E-06
Indeno(1,2,3-cd)pyrene 0.180 - 2.30E-06
Dibenz(a,h)anthracene 0.180 2.30E-06

{  Exposure Route Hazard Index:  0.27

wired parMrk / CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

" Parcel M .
Resident (age-adjusted)/Dermal Exposure to Surface Soil
intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd . Carc Risk
Analyte {mg/kg) ABS Carc . kg-d/mg Derm
Antimony 5.75 0.01 2.14E-06
Arsenic 1.6 0.03 1.79E-06 1.50E+00 2.68E-06
Copper 15.9 0.01 5.92E-06
Manganese 58.7 0.01 2.19E-05
Mercury 0.03 0.01 1.12E-08
Benzo(a)anthracene 0.180 0.13 8.72E-07 7.30E-01 6.36E-07
Benzo(b)fluoranthene - 0.180 0.13 8.72E-07 7.30E-01 6.36E-07
Benzo(a)pyrene 0.180 0.13 8.72E-07 7.30E+00 6.36E-06
Indeno(1,2,3-cd)pyrene : 0.180 0.13 8.72E-07 7.30E-01 6.36E-07
Dibenz(a,h)anthracene 0.180 0.13 8.72E-07 7.30E+00 6.36E-06

[ Exposure Route Cancer Risk: 1.73E-05]

wired parMrk / ARCDER



y\u_/g

Himco Dump Superfund Site
Intake and Risk Calculation

Parcel M
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA BME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDd Hazard Quotient
Analyte (mg/kg) ‘ ABS Noncarc mg/kg-d Derm
Antimony 5.75 0.01 6.71E-06 6.00E-05 1.12E-01
Arsenic 1.6 0.03 ~ 5.60E-06 3.00E-04 1.87E-02
Copper 15.9 0.01 1.86E-05 4.00E-02 4.64E-04
Manganese 58.7 0.01 6.85E-05 1.88E-03 3.64E-02
Mercury 0.03 0.01 3.50E-08 2.10E-05 1.67E-03
Benzo(a)anthracene 0.180 0.13 2.73E-06
Benzo(b)fluoranthene 0.180 0.13 2.73E-06
Benzo(a)pyrene 0.180 0.13 2.73E-06
Indeno(1,2,3-cd)pyrene 0.180 0.13 2.73E-06
Dibenz(a,h)anthracene 0.180 0.13 2.73E-06

| Exposure Route Hazard Index: 0.17

wired parMrk / CANDER



Parcel O

Construction Worker/Ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CFx FI/BW x AT)

IR (mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parOrk / CWING

Conc. Soil
(mg/kg)
5130
5.15
2.1
22.6
337
0.08
12.3
0.210
0.210
0.210
0.210
0.210
0.210

Himco Dump Superfund Site
Intake and Risk Calculation
Intake RfDo SFo Hazard Quotient Carc Risk
Noncarc Carc (mg/kg-d) (kg-d/mg) Oral Oral
1.79E-02 1.86E-04 1.00E+00 1.79E-02
1.79E-05 1.87E-07 4 00E-04 4.48E-02
7.31E-06 7.61E-08 3.00E-04 1.50E+00 2.44E-02 1.14E-07
7.87E-05 8.19E-07 4.00E-02 1.97E-03
1.17€-03 1.22E-05 4.70E-02 2.50E-02
2.78E-07 2.9E-09 3.00E-04 9.28E-04
4.28E-05 4 46E-07 2.00E-02 2.14E-03
7.31E-07 7.61E-09 7.30E-01 5.55E-09
7.31E-07 7.61E-09 7.30E-01 5.55E-09
7.31E-07 7.61E-09 7.30E-02 5.55E-10
7.31E-07 7.61E-09 7.30E+00 5.55E-08
7.31E-07 7.61E-09 7.30E-01 5.55E-09
7.31E-07 7.61E-09 7.30E+00 5.55E-08
| Exposure Route Hazard Index: 012 |
| Exposure Route Cancer Risk:  2.42E-07]




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/ (BW x AT)

SA RME - (cm2) 2000
AF {mg/cm?) 1
EF (events/year) 180 -
ED (years) 0.75
CF (kg/mg) 0.000001
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil intake RfDd SFd Hazard Quotient Carc Risk
Analyte (mg/kg) ABS Noncarc Carc mg/kg-d kg-d/mg Derm Derm
Aluminum 5130 0.01 7.44E-04 7.74E-06 2.70E-01 2.76E-03
Antimony 5.15 0.01 7.47E-07 7.77E-09 6.00E-05 1.24E-02
Arsenic 2.1 0.03 9.14E-07 9.51E-09 3.00E-04 1.50E+00 3.05E-03 1.43E-08
Copper 22.6 0.01 3.28E-06 3.41E-08 4.00E-02 8.19E-05
Manganese 337 0.01 4.89E-05 5.09E-07 1.88E-03 2.60E-02
Mercury 0.08 0.01 1.16E-08 1.21E-10 2.10E-05 5.52E-04
Nickel 123 0.01 1.78E-06 1.86E-08 8.00E-04 2.23E-03
Benzo{a)anthracene 0.210 0.13 3.96E-07 4.12E-09 7.30E-01 3.01E-09
Benzo(b)fluoranthene 0.210 0.13 3.96E-07 4.12E-09 7.30E-01 3.01E-09
Benzo(k)fluoranthene 0.210 0.13 3.96E-07 4.12E-09 7.30E-02 3.01E-10
Benzo(a)pyrene 0.210 0.13 3.96E-07 4.12E-09 7.30E+00 3.01E-08
Indeno(1,2,3-cd)pyrene 0.210 0.13 3.96E-07 4.12E-09 7.30E-01 3.01E-09
Dibenz(a,h)anthracene 0.210 0.13 3.96E-07 4.12E-09 7.30E+00 3.01E-08

| Exposure Route Hazard index:  4.71E-02 |
Exposure Route Cancer Risk: 8.38E-08]

witad parOrk / CWOER



Parcel O

Construction Worker/inhalation of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF)

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wirod parOrk / CWIH

Conc. Soil
(mg/kg)
5130

5.15
2.1
22.6
337
0.08
123
0.210
0.210
0.210
0.210
0.210
0.210

VF/PEF
ma/kg
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+409
1.42E409
1.42E+09
1.42E+09
1.42E+09
1.42E+09

Himco Dump Superfund Site
Intake and Risk Calculation

intake

Noncarc Carc

5.24E-07 5.45E-09
5.26E-10 5.48E-12
2.14E-10 2.23E-12
2.31E-09 2.40E-11
3.44E-08 3.58E-10
8.17E-12 8.51E-14
1.26E-09 1.31E-11
2.14E-11 2.23E-13
2.14E-11 2.23E-13
2.14E-11 2.23E-13
2.14E-11 2.23E-13
2.14E-11 2.23E-13
2.14E-11 2.23E-13

A4
RfDI sti Hazard Quotient Carc Risk
(mg/kg-d) (kg-d/mg) Inhalation inhalation
1.00E-03 5.24E-04
1.51E+01 3.37E-11
1.43E-05 2.41E-03
8.60E-05 9.50E-08
| Exposure Route Hazard Index:  2.93E-03 |
Exposure Route Cancer Risk:  3.37E-11}




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245
EF (days/year) 40
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Aluminum 5130 1.97E-03
Antimony 4.7 1.80E-06
Arsenic 2.1 8.05E-07 1.50E+00 1.21E-06
Copper 22.6 8.67E-06 :
Manganese 337 1.29E-04
Mercury 0.08 3.07E-08
Nickel 12.3 4.72E-06
Benzo(a)anthracene 0.180 6.90E-08 7.30E-01 5.04E-08
Benzo(b)fluoranthene . 0.180 6.90E-08 7.30E-01 5.04E-08
Benzo(k)fluoranthene 0.180 6.90E-08 7.30E-02 5.04E-09
Benzo(a)pyrene 0.180 6.90E-08 7.30E+00 5.04E-07
Indeno(1,2,3-cd)pyrene 0.180 6.90E-08 7.30E-01 5.04E-08
Dibenz(a,h)anthracene 0.180 6.90E-08 7.30E+00 5.04E-07

i  Exposure Route Cancer Risk: 2.37E-06)

wired parOrk / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O _
Child Gardener/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550
Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Aluminum 5130 7.50E-03 1.00E+00 7.50E-03
Antimony 4.7 6.87E-06 4.00E-04 1.72E-02
Arsenic 2.1 3.07E-06 3.00E-04 1.02E-02
Copper 22.6 3.30E-05 4.00E-02 8.26E-04
Manganese 337 4.92E-04 4.70E-02 1.05E-02
Mercury 0.08 1.17E-07 3.00E-04 3.90E-04
Nickel 12.3 1.80E-05 2.00E-02 8.99E-04
Benzo(a)anthracene 0.180 2.63E-07
Benzo(b)fluoranthene 0.180 2.63E-07
Benzo(k)fluoranthene 0.180 2.63E-07
Benzo(a)pyrene 0.180 2.63E-07
Indeno(1,2,3-cd)pyrene 0.180 2.63E-07
Dibenz(a,h)anthracene 0.180 2.63E-07

[ Exposure Route Hazard Index:  4.75E-02 |

wired parOrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil ) intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Aluminum 5130 0.01 2.18E-04
Antimony 4.7 0.01 2.00E-07
Arsenic 2.1 0.03 2.68E-07 1.50E+00 4.02E-07
Copper 22.6 0.01 9.62E-07
Manganese 337 0.01 1.44E-05
Mercury 0.08 0.01 3.41E-09
Nickel 12.3 0.01 5.24E-07 .
Benzo(a)anthracene 0.180 0.13 9.96E-08 7.30E-01 7.27E-08
Benzo(b)fluoranthene 0.180 0.13 9.96E-08 7.30E-01 7.27E-08
Benzo(k)fluoranthene 0.180 0.13 9.96E-08 7.30E-02 7.27E-09
Benzo(a)pyrene 0.180 0.13 9.96E-08 7.30E+00 7.27E-07
Indeno(1,2,3-cd)pyrene 0.180 0.13 9.96E-08 7.30E-01 7.27E-08
Dibenz(a,h)anthracene 0.180 0.13 9.96E-08 7.30E+00 7.27E-07

[ Exposure Route Cancer Risk: 2.08E-06|

wired parOrk / AGCDER



Parcel O

Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm? 1
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parOrk / CGNDER

Conc. Soil
(mg/kg)
5130
47
2.1
226
337
0.08
12.3
0.180
0.180
0.180
0.180
0.180
0.180

R -
Himco Dump Superfund Site
Intake and Risk Calculation
intake RfDd Hazard Quotient
ABS Noncarc mg/kg-d Derm
0.01 6.84E-04 2.70E-01 2.53E-03
0.01 6.27E-07 6.00E-05 1.04E-02
0.03 8.40E-07 3.00E-04 2.80E-03
0.01 3.01E-06 4.00E-02 7.53E-05
0.01 4.49E-05 1.88E-03 2.39E-02
0.01 1.07E-08 2.10E-05 5.08E-04
0.01 1.64E-06 8.00E-04 2.05E-03
0.13 3.12E-07
0.13 3.12E-07
0.13 3.12E-07
0.13 3.12E-07
0.13 3.12E-07
0.13 3.12E-07
| Exposure Route Hazard Index: 4.23E-02 |




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Resident (age-adjusted)/ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo ' Carc Risk
Analyte (mg/kg) Carc {kg-d/mg) Oral
Antimony 47 7.34E-06
Arsenic 2.1 3.28E-06 1.50E+00 4.92E-06
Copper ' 20.4 3.19E-05
Manganese 337 5.26E-04
Mercury 0.08 1.25E-07
Benzo(a)anthracene 0.180 2.81E-07 7.30E-01 2.05E-07
Benzo(b)fluoranthene 0.180 2.81E-07 7.30E-01 2.05E-07
Benzo(a)pyrene 0.180 2.81E-07 ) 7.30E+00 2.05E-06
Indeno(1,2,3-cd)pyrene 0.180 2.81E-07 7.30E-01 2.05E-07
Dibenz(a,h)anthracene 0.180 2.81E-07 7.30E+00 2.05E-06

| Exposure Route Cancer Risk:  9.64E-06|

wired parOrk / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Child Resident/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
Fi (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190

Conc. Soil Intake RfDo Hazard Quotient
Analyte {mg/kg) Noncarc {mg/kg-d) Oral

Antimony 47 6.01E-05 4.00E-04 1.50E-01

Arsenic 2.1 2.68E-05 3.00E-04 8.95E-02

Copper 20.4 2.61E-04 4.00E-02 6.52E-03

Manganese 337 4.31E-03 4.70E-02 9.17E-02

Mercury 0.08 1.02E-06 3.00E-04 3.41E-03
Benzo(a)anthracene 0.180 2.30E-06
Benzo(b)fluoranthene 0.180 2.30E-06
Benzo(a)pyrene 0.180 2.30E-06
Indeno(1,2,3-cd)pyrene 0.180 2.30E-06
Dibenz(a,h)anthracene 0.180 2.30E-06

| Exposure Route Hazard Index: 3.41E-01 |

wired parOrk / CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conec. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc . kg-d/mg Derm
Antimony 47 0.01 1.75E-06
Arsenic 2.1 0.03 2.35E-06 1.50E+00 3.52E-06
Copper 20.4 0.01 7.60E-06
Manganese 337 0.01 1.26E-04
Mercury 0.08 0.01 2.98E-08
Benzo(a)anthracene 0.180 0.13 8.72E-07 7.30E-01 6.36E-07
Benzo(b)tiuoranthene 0.180 0.13 8.72E-07 7.30E-01 6.36E-07
Benzo(a)pyrene 0.180 0.13 8.72E-07 7.30E+00 6.36E-06
Indeno(1,2,3-cd)pyrene 0.180 0.13 8.72E-07 7.30E-01 6.36E-07
Dibenz(a,h)anthracene 0.180 0.13 8.72E-07 7.30E+00 6.36E-06

| Exposure Route Cancer Risk: 1.82E-05|

wired parOrk / ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel O
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDd Hazard Quotient
Anatyte (mg/kg) ABS Noncarc mg/kg-d Derm
Antimony ' 4.7 0.01 5.48E-06 6.00E-05 - 9.14E-02
Arsenic 2.1 0.03 7.35E-06 3.00E-04 2.45E-02
Copper 20.4 0.01 2.38E-05 4.00E-02 5.95E-04
Manganese . 337 0.01 3.93E-04 1.88E-03 2.09E-01
Mercury 0.08 0.01 9.33E-08 2.10E-05 4.44E-03
Benzo(a)anthracene 0.180 0.13 2.73E-06
Benzo(b)fluoranthene 0.180 0.13 2.73E-06
Benzo(a)pyrene 0.180 0.13 2.73E-06
Indeno(1,2,3-cd)pyrene 0.180 0.13 2.73E-06
Dibenz(a,h)anthracene 0.180 ’ 0.13 2.73E-06

| Exposure Route Hazard Index: 3.30E-01 |

wired parOrk / CARNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Construction Worker/ingestion of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil Intake
Analyte (mg/kg) Noncarc Carc
Arsenic 1.88 6.54E-06 6.81E-08
Benzo(a)pyrene 0.180 6.26E-07 6.52E-09

wired parNrk / CWING

g
RfDo SFo Hazard Quotient Carc Risk
(mg/kg-d) (kg-d/mg) Oral Oral
3.00E-04 1.50E+00 2.18E-02 1.02E-07
7.30E+00 4.76E-08
Exposure Route Hazard Index:  2.2E-02 |
| Exposure Route Cancer Risk  1.50E-07|




L e’ o
Himco Dump Superfund Site
Intake and Risk Calculation
Parcel N
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)
SA RME - (cm2) 2000
AF (mg/em?) 1
EF (events/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Cone. Soil Intake
Analyte (mg/kg) ABS Noncarc Carc
Arsenic 1.88 0.03 8.18E-07 8.51E-09
Benzo(a)pyrene 0.180 0.13 3.39E-07 3.53E-09

wired parfrk / CWOER

e’
RfDd SFd Hazard Quotient Carc Risk
mg/kg-d kg-d/mg Derm Derm
3.00E-04 1.50E+00 2.73E-03 1.28E-08
7.30E+00 2.58E-08
|  Exposure Route Hazard index: 2.7E-03 |
| Exposure Route Cancer Risk: 3.86E-08]




s

A 4 -
Himco Dump Superfund Site
Intake and Risk Calculation
Parcel N
Construction Worker/inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF) )
IR {m3/day) 20 .
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil VF/PEF Intake RIDI sfi Hazard Quotient Carc Risk
Analyte (mg/kg) m3/kg Noncarc Carc (mg/kg-d) (kg-d/mg) inhalation Inhalation
Arsenic 1.88 1.42E+09 1.92E-10 2.00E-12 1.51E+01 3.02E-11
Benzo(a)pyrene 0.180 1.42E409 1.84E-11 1.91E-13

I Exposure Route Hazard Index:  0.0E+00 |
| Exposure Route Cancer Risk:  3.02E-11}

wirod partink / CWIH



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Gardener (age-adjusted)/Ingestion of Sails - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245

EF (days/year) 40

CF (kg/mg) 0.000001

Fi (unitless) 1

AT carc (days) 25550

Conc. Soil Intake

Analyte (mg/kg) Carc
Arsenic 1.88 7.21E-07

Benzo(a)pyrene 0.180 6.90E-08

wired parhNrk / AGCING

-’
SFo Carc Risk
(kg-d/mg) Oral
1.50E+00 1.08E-06
7.30E+00 5.04E-07
1.59E-06]

[ Exposure Route Cancer Risk:




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Child Gardener/Ingestion of Soils - 0-2'
intake (mag/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

iR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mq) 0.000001
Fi (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550
Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Arsenic 1.88 2.75E-06 3.00E-04 : 9.16E-03
Benzo(a)pyrene 0.180 2.63E-07

|  Exposure Route Hazard Index:  0.01 |

wired pariNrik / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) )
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
- Conc. Soil Intake SFd Carc Risk
Analyte {mg/kg) ABS Carc kg-d/mg Derm
Arsenic 1.88 0.03 2.40E-07 1.50E+00 3.60E-07
Benzo(a)pyrene 0.180 0.13 9.96E-08 7.30E+00 7.27E-07

|  Exposure Route Cancer Risk:  1.09E-06|

wired parNrk / AGCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)}/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm?) 1
'EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Cone. Soil intake RiDd Hazard Quotient
Analyte (mg/kg) ABS Noncarc mg/kg-d Derm
Arsenic 1.88 0.03 7.52E-07 3.00E-04 2.51E-03
Benzo(a)pyrene 0.180 0.13 3.12E-07

| Exposure Route Hazard Index: 2.5E-03 |

wired parNrk / CGNDER



Himco Dump Superfund Site
intake and Risk Calculation

Parcel N
Resident (age-adjusted)/ingestion of Suface Soil
intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) . 25550
Conc. Soil Intake
Analyte (mg/kg) Carc
Arsenic 1.88 2.94E-06
Benzo(a)pyrene 0.180 2.81E-07

wired pariNrk / ARCING

SFo Carc Risk
{(kg-d/mg) Oral
1.50E+00 4.40E-06
7.30E+00 2.05E-06
Exposure Route Cancer Risk:  6.46E-06|




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Child Resident/Ingestion of Surface Soil
intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

iR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
Fi (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc {mg/kg-d) Oral
Arsenic 1.88 2.40E-05 3.00E-04 8.01E-02
Benzo(a)pyrene 0.180 2.30E-06

{ Exposure Route Hazard index: 0.08 |

wired parNrk / CANING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel N
Resident (age-adjusted)/Dermal Exposure to Surface Soil

Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil
Analyte (mg/kg) ABS
Arsenic 1.88 0.03
Benzo(a)pyrene 0.180 0.13

wired parNrk / ARCDER

Intake
Carc
2.10E-06
8.72E-07

-

SFd Carc Risk
kg-d/mg Derm
1.50E+00 3.15E-06
7.30E+00 6.36E-06
| Exposure Route Cancer Risk: 9.52E-06|




Parcel N

Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Arsenic

Benzo(a)pyrene

wired parNrk / CARNDER

Conc. Sofl

(mg/kg)

1.88
0.180

Himco Dump

Intake and Risk Calculation

ABS
0.03
0.13

o Nt
Superfund Site
Intake RfDd Hazard Quotient
Noncarc mg/kg-d Derm
6.58E-06 3.00E-04 2.19E-02
2.73E-06
|  Exposure Route Hazard Index:  0.02 |




Parcel P

Construction Worker/ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FVBW x AT)

IR (mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
F1 (unitless) 1
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parPrk / CWING

Conc. Soll

(mg/kg)

5670
4.6
15

38.1
319
0.07
8.1
0.180
0.180
0.180
0.180
0.180
0.180

Himco Dump Superfund Site
Intake and Risk Calculation

Intake

Noncarc
1.97E-02
1.6E-05
5.22E-06
1.33E-04
1.11E-03
2.44E-07
2.82E-05
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07
6.26E-07

Carc
2.05E-04
1.67E-07
5.43E-08
1.38E-06
1.16E-05
2.54E-09
2.93E-07
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09
6.52E-09

RfDo SFo Hazard Quotient Carc Risk
(mg/kg-d) (kg-d/mg) Oral Oral
1.00E+00 1.97E-02
4.00E-04 4.00E-02
3.00E-04 1.50E+00 1.74E-02 8.15E-08
4.00E-02 3.31E-03
4.70E-02 2.36E-02
3.00E-04 8.12E-04
2.00E-02 1.41E-03
7.30E-01 4.76E-09
7.30E-01 4.76E-09
7.30E-02 4.76E-10
7.30E+00 4.76E-08
7.30E-01 4.76E-09
7.30E+00 4.76E-08
Exposure Route Hazard Index: 1.1E-01 |
l Exposure Route Cancer Risk: 1.91E-07|




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED}/(BW x AT)

SA RME - (cm2) 2000
AF (mg/cm?) 1
EF (events/year) 180
ED (years) 0.76
CF (kg/mg) 0.000001
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil Intake RfDd SFd Hazard Quotient Carc Risk
Analyte (mg/kg) ABS Noncarc Carc mg/kg-d kg-d/mg Derm Derm
Aluminum 5670 0.01 8.33E-04 8.67E-06 2.70E-01 3.09E-03
Antimony 46 0.01 6.76E-07 7.04E-09 6.00E-05 . 1.13E-02
Arsenic 15 0.03 6.61E-07 6.88E-09 3.00E-04 1.50E+00 2.20E-03 1.03E-08
Copper 38.1 0.01 5.60E-06 5.83E-08 4.00E-02 1.40E-04
Manganese 319 0.01 4.69E-05 4.88E-07 1.88E-03 2.49E-02
Mercury 0.07 0.01 1.03E-08 1.07E-10 2.10E-05 4 90E-04
Nickel 8.1 0.01 1.19E-06 1.24E-08 8.00E-04 1.49€-03
Benzo(a)anthracene 0.180 0.13 3.44E-07 3.58E-09 7.30E-01 2.61E-09
Benzo(b)fluoranthene 0.180 0.13 3.44E-07 3.58E-09 7.30E-01 261E-09
Benzo(k)fluoranthene 0.180 0.13 3.44E-07 3.58E-09 7.30E-02 261E-10
Benzo(a)pyrene 0.180 0.13 3.44E-07 3.58E-09 7.30E+00 2.61E-08
Indeno(1,2,3-cd)pyrene 0.180 0.13 3.44E-07 3.58E-09 7.30E-01 2.61E-09
Dibenz(a,h)anthracene 0.180 0.13 3.44E-07 3.58E-09 7.30E+00 2.61E-08

| Exposure Route Hazard Index: 4.4E-02 |
Exposure Route Cancer Risk:  7.07E-08|

wired parPri / CWDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Construction Worker/inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF)

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil VF/PEF Intake RIDi St Hazard Quotient Carc Risk
Analyte (mg/kg) md/kg Noncarc Carc {mg/kg-d) (kg-d/mg) Inhalation Inhalation
Aluminum 5670 1.42E+09 5.79E-07 6.03E-09 1.00E-03 5.79E-04
Antimony 4.6 1.42E+09 4.70E-10 489E-12
Arsenic 1.5 1.42E+09 1.63E-10 1.59E-12 1.51E+01 2.41E-11
Copper 38.1 1.42E409 3.89E-09 4.05E-11
Manganese 318 1.42E+09 3.26E-08 3.39E-10 1.43E-05 2.28E-03
Mercury 0.07 1.42E+09 7.15E-12 7.44E-14 8.60E-05 8.31E£-08
Nickel 8.1 1.42E+09 8.27E-10 8.61E-12
Benzo{a)anthracene 0.180 1.42E+09 1.84E-11 1.91E-13
Benzo(b)fluoranthene 0.180 1.42E+09 1.84E-11 1.91E-13
Benzo(k)fluoranthene 0.180 1.42E+09 1.84E-11 1.91E-13
Benzo(a)pyrene 0.180 1.42E+09 1.84E-11 1.91E-13
Indeno(1,2,3-cd)pyrene 0.180 1.42E409 1.84E-11 1.91E-13
Dibenz(a,h)anthracene 0.180 1.42E+09 1.84E-11 1.91E-13

|__Exposure Route Hazard Index:  2.9E-03 |
| Exposure Route Cancer Risk  2.41E-11]

wirod parPrk / CIH



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245
EF (days/year) 40
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mag/kg) Carc (kg-d/mg) Oral
Aluminum 5670 2.17E-03
Antimony 4.6 1.76E-06
Arsenic 1.5 5.75E-07 1.50E+00 8.63E-07
Copper 38.1 1.46E-05
Manganese 319 1.22E-04
Mercury 0.07 2.68E-08
Nickel 8.1 3.11E-06
Benzo(a)anthracene . - 0.180 6.90E-08 7.30E-01 5.04E-08
Benzo(b)fluoranthene 0.180 6.90E-08 7.30E-01 5.04E-08
Benzo(k)fluoranthene 0.180 6.90E-08 7.30E-02 5.04E-09
Benzo(a)pyrene 0.180 6.90E-08 7.30E+00 5.04E-07
Indeno(1,2,3-cd)pyrene 0.180 6.90E-08 7.30E-01 5.04E-08
Dibenz(a,h)anthracene 0.180 6.90E-08 7.30E+00 5.04E-07

| Exposure Route Cancer Risk:  2.03E-06}

wired parPrk / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Child Gardener/ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550
Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Aluminum 5670 8.28E-03 1.00E+00 8.28E-03
Antimony 4.6 6.72E-06 4.00E-04 1.68E-02
Arsenic 1.5 2.19E-06 3.00E-04 7.31E-03
Copper 38.1 5.57E-05 4.00E-02 - 1.39E-03
Manganese 319 4.66E-04 4,70E-02 9.92E-03
Mercury 0.07 1.02E-07 3.00E-04 3.41E-04
Nickel 8.1 1.18E-05 2.00E-02 5.92E-04
Benzo(a)anthracene 0.180 2.63E-07
Benzo(b)fluoranthene 0.180 2.63E-07
Benzo(k)fluoranthene 0.180 2.63E-07
Benzo(a)pyrene 0.180 2.63E-07
Indeno(1,2,3-cd)pyrene 0.180 2.63E-07
Dibenz(a,h)anthracene 0.180 2.63E-07

|  Exposure Route Hazard Index:  4.5E-02 |

wired parPrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) - 25,550
" Conc. Soil Intake
Analyte (mg/kg) ABS Carc

Aluminum 5670 0.01 2.41E-04

Antimony 4.6 0.01 1.96E-07

Arsenic 1.5 0.03 1.92E-07

Copper 38.1 0.01 1.62E-06

Manganese 319 0.01 1.36E-05

Mercury 0.07 0.01 2.98E-09

Nickel 8.1 0.01 3.45E-07

Benzo{a)anthracene 0.180 0.13 9.96E-08

Benzo(b)fluoranthene 0.180 0.13 9.96E-08

Benzo(k)fluoranthene 0.180 0.13 9.96E-08

Benzo(a)pyrene 0.180 0.13 9.96E-08

Indeno(1,2,3-cd)pyrene 0.180 0.13 9.96E-08

Dibenz(a,h)anthracene 0.180 0.13 9.96E-08

wirad parPrk / AGCOER

SFd Carc Risk
kg-d/mg Derm

1.50E+00 2.87E-07

7.30E-01 7.27E-08

7.30E-01 7.27E-08

7.30E-02 7.27€-09

7.30E+00 7.27E-07

7.30E-01 7.27E-08

7.30E+00 7.27E-07
| Exposure Route Cancer Risk: 1.97E-06]




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P _
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm?) 1
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
" Conc. Soil Intake RfDd Hazard Quotient
Analyte {mg/kg) ABS Noncarc mg/kg-d Derm
Aluminum 5670 0.01 7.56E-04 2.70E-01 2.80E-03
Antimony 4.6 0.01 6.13E-07 6.00E-05 1.02E-02
Arsenic 1.5 0.03 6.00E-07 3.00E-04 2.00E-03
Copper 38.1 0.01 5.08E-06 4.00E-02 1.27E-04
Manganese 319 0.01 4.25E-05 1.88E-03 2.26E-02
Mercury 0.07 0.01 9.33E-09 _ 2.10E-05 4.44E-04
Nickel 8.1 0.01 1.08E-06 8.00E-04 1.35E-03
Benzo(a)anthracene 0.180 0.13 3.12E-07
Benzo(b)fluoranthene 0.180 0.13 3.12E-07
Benzo(k)fluoranthene 0.180 0.13 3.12E-07
Benzo(a)pyrene 0.180 0.13 3.12E-07
Indeno(1,2,3-cd)pyrene 0.180 0.13 3.12E-07
Dibenz(a,h)anthracene 0.180 0.13 3.12E-07

| Exposure Route Hazard index:  4.0E-02 |

wired parPrk / CGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Resident (age-adjusted)/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x Fl)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
F! (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Antimony 46 7.18E-06
Arsenic 1.5 2.34E-06 1.50E+00 3.51E-06
Copper 37.2 5.81E-05
Manganese 319 4.98E-04
Mercury 0.07 1.09E-07
Benzo(a)anthracene 0.180 2.81E-07 7.30E-01 2.05E-07
Benzo(b)fluoranthene 0.180 2.81E-07 7.30E-01 2.05€-07
Benzo(a)pyrene 0.180 2.81E-07 7.30E+00 2.05E-06
Indeno(1,2,3-cd)pyrene 0.180 2.81E-07 7.30E-01 2.05E-07
Dibenz(a,h)anthracene 0.180 2.81E-07 7.30E+00 2.05E-06

[ Exposure Route Cancer Risk: 8.23E-06|

wired parPrk / ARCING



Parcel P

Child Resident/ingestion of Surface Soil
intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190

" Conc. Soil

Analyte

Antimony

Arsenic

Copper

Manganese

Mercury
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parPrk / CANING

(mg/kg)
4.6
15
37.2
319
0.07
0.180
0.180
0.180
0.180
0.180

Himco Dump Superfund Site
Intake and Risk Calculation

Intake RfDo
Noncarc (mg/kg-d)

5.88E-05 4.00E-04
1.92E-05 3.00E-04
4.76E-04 4.00E-02
4.08E-03 4.70E-02
8.95E-07 3.00E-04
2.30E-06

2.30E-06

2.30E-06

2.30E-06

2.30E-06

Hazard Quotient

Oral
1.47E-01
6.39E-02
1.19E-02
8.68E-02
2.98E-03

Exposure Route Hazard Index:

0.31 |




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel P
Resident (age-adjusted)/Dermat Exposure to Surface Soil
intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 27290
AF (mg/cm®) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake
Analyte {mg’/kg) ABS Carc

Antimony 4.6 0.01 1.71E-06

Arsenic 1.5 0.03 1.68E-06

Copper 37.2 0.01 1.39E-05

Manganese 319 0.01 1.19E-04

Mercury 0.07 0.01 2.61E-08

Benzo(a)anthracene 0.180 0.13 8.72E-07

Benzo(b)fiuoranthene 0.180 0.13 8.72E-07

Benzo(a)pyrene 0.180 0.13 8.72E-07

Indeno(1,2,3-cd)pyrene 0.180 0.13 8.72E-07

Dibenz(a,h)anthracene 0.180 0.13 8.72E-07

wired parPrk / ARCDER

SFd Carc Risk
kg-d/mg Derm
1.50E+Q0 2.52E-06
7.30E-01 6.36E-07
7.30E-01 6.36E-07
7.30E+00 6.36E-06
7.30E-01 6.36E-07
7.30E+00 6.36E-06
Exposure Route Cancer Risk:  1.72E-05]




R

Parcel P

Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA BME - (cm2) 1825
AF(mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) - 2190

Analyte

Antimony

Arsenic

Copper

Manganese

Mercury

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(a)pyrene

indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parPrk / CARNDER

" Conc. Soil

(mg/kg)
4.6
15

37.2
319
0.07
0.180
0.180
0.180
0.180
0.180

— N

Himco Dump Superfund Site

Intake and Risk Calculation

Intake RiDd Hazard Quotient
ABS Noncarc mg/kg-d Derm
0.01 5.37E-06 6.00E-05 8.94E-02
0.03 5.25E-06 3.00E-04 1.75E-02
0.01 4.34E-05 4.00E-02 1.09E-03
0.01 3.72E-04 1.88E-03 1.98E-01
0.01 8.17E-08 2.10E-05 3.89E-03
0.13 2.73E-06
0.13 2.73E-06
0.13 2.73E-06
0.13 2.73E-06
0.13 2.73E-06
|  Exposure Route Hazard Index: 0.31




Parcel S

Construction Worker/Ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FUBW x AT)

IR (mg/day) 480
EF (days/year) ~ 180
ED (years) 0.75
CF (kg/mg) 0.000001
F1 (unitless) 1
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene
Benzo(k)fiuoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parSrk / CWING

Conc. Soil
(mg/kg)
4740
13.4
12.5
2110
539
0.25
15.4
1.500
1.900
0.560
1.500
0.540
0.345

A . A\
Himco Dump Superfund Site
Intake and Risk Calculation
Intake RfDo SFo Hazard Quotient Carc Risk
Noncarc Carc {mg/kg-d) (kg-/mg) Oral Oral
1.65E-02 1.72E-04 1.00E+00 1.65E-02
4 56E-05 4.75€E-07 4.00E-04 1.14E-01
4.35E-05 4.53E-07 3.00E-04 1.50E+00 1.45E-01 6.79E-07
7.34E-03 7.64E-05 4.00E-02 1.84E-01
1.88E-03 1.95E-05 4.70E-02 3.99E-02
8.7E-07 8.06E-09 3.00E-04 2.90E-03
5.36E-05 5.58E-07 2.00E-02 2.68E-03
5.22E-06 5.43E-08 7.30E-01 3.97E-08
6.61E-06 6.88E-08 7.30E-01 5.03E-08
1.95E-06 2.03E-08 7.30E-02 1.48E-09
5.22E-06 5.43E-08 7.30E+00 3.97E-07
1.88E-06 1.96E-08 7.30E-01 1.43E-08
1.2E-06 1.25E-08 7.30E+00 9.12E-08
Exposure Route Hazard Index: 050 |
I Exposure Route Cancer Risk:  1.27E-06|




~’ N— 4
Himco Dump Superfund Site
Intake and Risk Calculation
Parcel S
Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)
SA RME - (cm2) 2000
AF (mg/cm?) 1
EF (events/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Cone. Solil Intake RfDd SFd Hazard Quotient Carc Risk
Analyte (mg/kg) ABS Noncarc Carc mg/kg-d kg-d/mg Derm Derm
Aluminum 4740 0.0t 6.87E-04 7.16E-06 2.70€-01 2.55E-03
Antimony 13.1 0.01 1.90E-06 1.98E-08 6.00E-05 3.17E-02
Arsenic 125 0.03 5.44E-06 5.66E-08 3.00E-04 1.50E+00 1.81E-02 : 8.49E-08
Copper 2110 0.01 3.06E-04 3.19E-06 4.00E-02 7.65E-03
Manganese 539 0.01 7.82E-05 8.14E-07 1.88E-03 4.16E-02
Mercury 0.25 0.01 3.63E-08 3.77E-10 2.10E-05 1.73E-03
Nickel 15.4 0.01 2.23E-06 2.32E-08 8.00E-04 2.79E-03
Benzo(a)anthracene 1.500 0.13 2.83E-06 2.94E-08 7.30E-01 2.15€-08
Benzo(b)fluoranthene 1.900 0.13 3.58E-06 3.73E-08 7.30E-01 2.72E-08
Benzo(k)fiuoranthene 0.560 0.13 1.06E-06 1.10E-08 7.30E-02 8.02E-10
Benzo(a)pyrene 1.500 0.13 2.83E-06 2.94E-08 7.30E+00 2.15E-07
Indeno(1,2,3-cd)pyrene 0.540 0.13 1.02E-06 1.06E-08 7.30E-01 7.74E-09
Dibenz(a,h)anthracene 0.345 0.13 6.50E-07 6.77€-09 7.30E+00 4,94E-08
|  Exposure Route Hazard Index: 0.11 1

L Exposure Route Cancer Risk: _ 4.06E-07|

wred parSrk / CWOER



Parcel S

Construction Worker/inhalation of Total Soil

intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF)

IR {m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo{k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wirod parSrik / CWIH

Conc. Soil
(mg/kg)
4740
13.1
12.5
2110
539
0.25
15.4
1.500
1.900
0.560

1.500 -

0.540
0.345

VF/PEF
m3/kg

1.42E+09
1.42E+09
1.42E409
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E409
1.42E+409
1.42E+09

Himco Dump Superfund Site
Intake and Risk Calculation

Intake

Noncarc Carc

4 B4E-07 5.04E-09
1.34E-09 1.39E-11
1.28E-09 1.33E-11
2.15E-07 2.24E-09
5.50E-08 5.73E-10
2.55E-11 2.66E-13
1.57€-09 1.64E-11
1.53E-10 1.59E-12
1.94E-10 2.02E-12
5.72E-11 5.95E-13
1.53E-10 1.59E-12
5.51E-11 5.74E-13
3.52E-11 3.67E-13

et
RfDi Sfi Hazard Quotient Carc Risk
(mg/kg-d) (kg-d/mg) Inhalation inhalation

1.00E-03 4.84E-04
1.51E+01 2.01E-10

1.43E-05 3.85E-03

8.60E-05 2.97E-07

[ Exposure Route Hazard Index: 4.3E-03 |
Exposure Route Cancer Risk:  2.01E-10|




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245
EF (days/year) : 40
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) 25550
Conc. Soil intake SFo Carc Risk
Anaiyte (mg/kg) Carc (kg-d/mg) Oral
Aluminum 4740 1.82E-03
Antimony 13.1 5.02E-06
Arsenic 12.5 4.79E-06 1.50E+00 7.19E-06
Copper 2110 8.09E-04
Manganese 539 2.07E-04
Mercury 0.25 9.59E-08
Nickel 12 4.60E-06
Benzo(a)anthracene 1.500 5.75E-07 7.30E-01 4.20E-07
Benzo(b)fluoranthene 1.900 7.29E-07 7.30E-01 5.32E-07
Benzo(k)fluoranthene 0.560 2.15E-07 7.30E-02 1.57€-08
Benzo(a)pyrene 1.500 5.75E-07 7.30E+00 4.20E-06
Indeno(1,2,3-cd)pyrene 0.540 2.07E-07 7.30E-01 1.51E-07
Dibenz(a,h)anthracene 0.200 7.67E-08 7.30E+00 5.60E-07

| Exposure Route Cancer Risk  1.31E-05]

wired parSrk / AGCING



Himco Dump Superfund Site
intake and Risk Calculation

Parcel S
Child Gardener/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil intake RfDo Hazard Quotient
Analyte (mg/kg) Noncare {mg/kg-d) Oral
Aluminum 4740 6.93E-03 1.00E+00 6.93E-03
Antimony 131 1.91E-05 4.00E-04 4.79E-02
Arsenic 12.5 1.83E-05 3.00E-04 6.09E-02
Copper 2110 3.08E-03 4.00E-02 7.71E-02
Manganese 539 7.88E-04 4.70E-02 1.68E-02
Mercury 0.25 3.65E-07 3.00E-04 1.22E-03
Nickel 12 1.75E-05 2.00E-02 8.77E-04
Benzo(a)anthracene 1.500 2.19E-06
Benzo(b)fluoranthene 1.900 2.78E-06
Benzo(k)fluoranthene 0.560 8.18E-07
Benzo(a)pyrene 1.500 2.19E-06
indeno(1,2,3-cd)pyrene 0.540 7.89€E-07
Dibenz{a,h)anthracene 0.200 2.92E-07

[ Exposure Route Hazard Index: 021 |

wired parSrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2’
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm®) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Aluminum 4740 0.01 2.02E-04
Antimony 13.1 0.01 5.68E-07
Arsenic 12.5 0.03 1.60E-06 1.50E+00 2.40E-06
Copper 2110 0.01 8.99E-05
Manganese 539 0.01 2.30E-05
Mercury 0.25 0.01 1.06E-08
Nickel 12 0.01 5.11E-07
Benzo(a)anthracene 1.500 0.13 8.30E-07 7.30E-01 6.06E-07
Benzo(b)fluoranthene 1.900 0.13 ) 1.05E-06 7.30E-01 7.68E-07
Benzo(k)fluoranthene 0.560 0.13 3.10E-07 7.30E-02 2.26E-08
Benzo(a)pyrene 1.500 0.13 8.30E-07 7.30E+00 6.06E-06
Indeno(1,2,3-cd)pyrene 0.540 0.13 2.99E-07 7.30E-01 2.18E-07
Dibenz(a,h)anthracene 0.200 0.13 1.11E-07 7.30E+00 8.08E-07

| Exposure Route Cancer Risk:  1.09E-05)

wired parSrk / AGCDER



Parcel S

Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA BRME - (cm2)
AF (mg/cm?)

EF (days/year)
ED (years)

CF (kg/mg)

BW - child (kg)
AT noncarc (days)

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parSrk / CGNDER

1825

1

40

6
0.000001
15

2190

" Conc. Soil

(mg/kg)
4740
13.1
12.5
2110
539
0.25
12
1.500
1.900
0.560
1.500
0.540
0.200

Himco Dump Superfund Site
Intake and Risk Calculation

Intake

ABS Noncarc
0.01 6.32E-04
0.01 1.75E-06
0.03 5.00E-06
0.01 2.81E-04
0.01 7.19E-05
0.01 3.33E-08
0.01 1.60E-06
0.13 2.60E-06
0.13 3.29E-06
0.13 9.71E-07
0.13 2.60E-06
0.13 9.36E-07
0.13 3.47E-07

RfDd Hazard Quotient
mg/kg-d Derm
2.70E-01 2.34E-03
6.00E-05 2.91E-02
3.00E-04 1.67E-02
4.00E-02 7.03E-03
1.88E-03 3.82E-02
2.10E-05 1.59E-03
8.00E-04 2.00E-03

{

Exposure Route Hazard Index:

9.7E-02 |




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Resident (age-adjusted)/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) . Oral
Antimony 13.1 2.05E-05
Arsenic 125 1.95E-05 1.50E+00 2.93E-05
Copper 2110 3.30E-03
Manganese 539 8.42E-04
Mercury 0.25 3.90E-07
Benzo(a)anthracene 0.280 4.37E-07 7.30E-01 3.19E-07
Benzo(b)fluoranthene 0.560 8.75E-07 7.30E-01 6.38E-07
Benzo(a)pyrene 0.430 6.72E-07 7.30E+00 4.90E-06
Indeno(1,2,3-cd)pyrene 0.540 8.43E-07 7.30E-01 6.16E-07
Dibenz(a,h)anthracene 0.200 3.12E-07 7.30E+00 2.28E-06

| Exposure Route Cancer Risk  3.80E-05|

wired parSrk / ARCING



Parcel S

Child Resident/Ingestion of Surface Soil
intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mq) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Antimony

Arsenic

Copper

Manganese

Mercury

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parSrk / CRNING

Conc. Soil
(mg/kg)

13.1

12.5

2110

539

0.25

0.280
0.560
0.430
0.540
0.200

Himco Dump Superfund Site
Intake and Risk Calculation

Intake RfDo Hazard Quotient
Noncarc (mg/kg-d) Oral
1.67E-04 4.00E-04 4.19E-01
1.60E-04 3.00E-04 5.33E-01
2.70E-02 4.00E-02 6.74E-01
6.89E-03 4.70E-02 1.47E-01
3.20E-06 3.00E-04 1.07E-02
3.58E-06
7.16E-06
5.50E-06
6.90E-06
2.56E-06

I

Exposure Route Hazard Index:

1.78 |

N



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Antimony 13.1 0.01 . 4. 88E-06
Arsenic 12.5 0.03 1.40E-05 1.50E+00 2.10E-05
Copper 2110 0.01 7.86E-04
Manganese 539 0.01 2.01E-04
Mercury 0.25 0.01 9.32E-08
Benzo(a)anthracene 0.280 0.13 1.36E-06 7.30E-01 9.90E-07
Benzo(b)fluoranthene 0.560 0.13 2.71E-06 7.30E-01 1.98E-06
Benzo(a)pyrene 0.430 0.13 2.08E-06 7.30E+00 1.52E-05
Indeno(1,2,3-cd)pyrene 0.540 0.13 2.62E-06 7.30E-01 1.91E-06
Dibenz(a,h)anthracene 0.200 0.13 9.69E-07 7.30E+00 7.07E-06

|  Exposure Route Cancer Risk:  4.81E-05|

wired parSrk / ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel S
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
: Conc. Soil Intake RfDd Hazard Quotient
Analyte (mg/kg) ABS Noncarc mg/kg-d Derm
Antimony 13.1 0.01 1.53E-05 6.00E-05 2.55€E-01
Arsenic 12.5 0.03 4.38E-05 3.00E-04 1.46E-01
Copper 2110 0.01 2.46E-03 4.00E-02 6.15E-02
Manganese 539 0.01 6.29E-04 1.88E-03 3.34E-01
Mercury 0.25 0.01 2.92E-07 2.10E-05 1.39E-02
Benzo(a)anthracene 0.280 0.13 4.25E-06
Benzo(b)tluoranthene 0.560 0.13 8.49E-06
Benzo(a)pyrene 0.430 0.13 6.52E-06
Indeno(1,2,3-cd)pyrene 0.540 0.13 8.19E-06
Dibenz(a,h)anthracene 0.200 0.13 ‘ 3.03E-06

| Exposure Route Hazard index: 0.81 |

wired parSrk / CRNDER



Parcel T

Construction Worker/ingestion of Total Sail

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Arsenic

Benzo(a)pyrene

wired parTrk / CWING

Conc. Soil
(mg/kg)
51
0.360

Himco Dump Superfund Site
Intake and Risk Calculation

Intake RfDo SFo Hazard Quotient Carc Risk
Noncarc Carc (mg/kg-d) (kg-d/mg) Oral Oral
1.77E-05 1.85E-07 3.00E-04 1.50E+00 5.92E-02 2.77E-07
1.25E-06 1.3E-08 7.30E+00 9.52E-08
[ Exposure Route Hazard Index: 5.9E-02 |
| Exposure Route Cancer Risk  3.72E-07]




Himco Dump Superfund Site
Intake and Risk Calculation

Parcet T
Construction Worker/Dermal Exposure to Total Soil
intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 2000
AF (mg/cm?) 1
EF (events/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil Intake
Analyte (mg/kg) ABS Noncarc Carc
Arsenic 5.1 0.03 2.22E-06 2.31E-08
Benzo(a)pyrene 0.360 0.13 6.79E-07 7.07E-09

wired parTrk / CWDER

Hazard Quotient

Exposure Route Hazard Index:

Carc Risk

Derm
3.46E-08
5.16E-08

Exposure Route Cancer Risk:

8.62E-08)




S’ -
Himco Dump Superfund Site
intake and Risk Calculation
Parcel T
Construction Worker/Inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF) )
|8 (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soll VF/PEF Intake RIDI sfi Hazard Quotient Carc Risk
Analyte (mg/kg) m3/kg Noncarc Carc (mg/kg-d) (kg-d/mg) Inhalation Inhalation
Arsenic 5.1 1.42E+09 5.21E-10 5.42E-12 . 1.51E+01 8.19E-11
Benzo(a)pyrene 0.360 1.42E+09 3.68E-11 3.83E-13

[ Exposure Route Hazard Index:  0.0E+00 |
Exposure Route Cancer Risk:  8.19E-11]

wired parTrk / CWIN



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245
EF (days/year) 40
CF (kg/mg) 0.000001
FI (unitless) 1
AT carc (days) 25550
Conc. Soil _ Intake SFo Carc Risk
Analyte {mg/kg) Carc (kg-d/mg) Oral
Arsenic 51 1.96E-06 1.50E+00 2.93E-06
Benzo(a)pyrene 0.330 1.27E-07 7.30E+00 9.24E-07
3.86E-06|

|  Exposure Route Cancer Risk:

wired parTrk / AGCING



" Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Child Gardener/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitiess) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550

' . Conc. Soil Intake RfDo Hazard Quotient

Analyte {mg/kg) Noncarc (mg/kg-d) Oral
Arsenic 5.1 7.45E-06 3.00E-04 2.48E-02
Benzo(a)pyrene 0.330 4.82E-07
|  Exposure Route Hazard Index:  0.02 |

wired parTrk / CGNING



Himco Dump Superfund Site
intake and Risk Calculation

Parcel T
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Arsenic 5.1 0.03 6.52E-07 1.50E+00 9.77E-07
Benzo(a)pyrene 0.330 0.13 . 1.83E-07 7.30E+00 1.33E-06
[ Exposure Route Cancer Risk:  2.31E-06|

wired parTrk / AGCDER



Parcel T

Child Gardener/Dermal Exposure to Soils - 0-2'
intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/cm?)

EF (days/year)
ED (years)

CF (kg/mg)

BW - child (kg)
AT noncarc (days)

Analyte
Arsenic
Benzo(a)pyrene

wired parTrk / CGNDER

1825
1

40

6

0.000001

15
2190

~"Cone. Soll’

(mg/kg)

51
0.330

Himco Dump Superfund Site
Intake and Risk Calculation

ABS
0.03
0.13

Intake
Noncarc

2.04E-06

5.72E-07

N
RfDd Hazard Quotient
mg/kg-d Derm
3.00E-04 6.80E-03
| Exposure Route Hazard Index: 6.8E-03 |




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Resident (age-adjusted)/ingestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
Fi (unitless) 1
AT carc (days) 25550
" ""cone. Soll Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Arsenic 5.1 7.96E-06 1.50E+00 1.19E-05
Benzo(a)pyrene ’ 0.330 5.15E-07 7.30E+00 3.76E-06
[ Exposure Route Cancer Risk:  1.57E-05]

wired parTrk / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T
Child Resident/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - chiid (kg) 15
AT noncarc (days) 2190
Conc. Soil intake RiDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Arsenic 5.1 6.52E-05 3.00E-04 2.17E-01
Benzo(a)pyrene 0.330 4.22E-06

[ Exposure Route Hazard Index: 0.22

wired parTrk / CANING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel T .
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil
Analyte (mg/kg) ABS
Arsenic 5.1 0.03
Benzo(a)pyrene 0.330 0.13

wired parTrk / ARCDER

Intake
Carc
5.70E-06
1.60E-06

SFd Carc Risk
kg-d/mg Derm
1.50E+00 8.55E-06
7.30E+00 1.17E-05
Exposure Route Cancer Risk:  2.02E-05|




) -~ -
Himco Dump Superfund Site
Intake and Risk Calculation
Parcel T
Child Resident/Dermal Exposure to Surface Soil
intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)}/(BW x AT)
SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake
Analyte (mg/kg) ABS Noncarc
Arsenic 5.1 0.03 1.79E-05
Benzo(a)pyrene 0.330 0.13 5.01E-06

wired parTrk / CRNDER

RfDd Hazard Quotient
mg/kg-d Derm
3.00E-04 5.95E-02

l

Exposure Route Hazard index:

0.06

]




Parcel Q

Construction Worker/Ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

" Conec. Soil

IR (mg/day) 480
EF (days/year) ) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fi (unitless) 1
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Arsenic

Benzo(a)pyrene

wired parGrk / CWING

(mg/kg)
9.8
0.730

Himco Dump Superfund Site
Intake and Risk Calculation

Intake
Noncarc Carc
3.41E-05 3.55€-07
2.54E-06 2.64E-08

- Nt
RfDo SFo Hazard Quotient Carc Risk
{mg/kg-d) (kg-d/mg) Oral Oral
3.00E-04 1.50E+00 1.14E-01 5.33E-07
7.30E+00 1.93E-07
| Exposure Route Hazard Index: 1.1E-01 |
[ Exposure Route Cancer Risk  7.26E-07]




Parcel Q

Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED}/(BW x AT)

SA AME - (cm2)
AF (mglem?)

EF (events/year)
ED (years)

CF (kg/mg)

BW - aduit (kg)
AT noncarc (days)

AT carc {(days)
Analyte
Arsenic
Benzo(a)pyrene

wired parQrk / CWDER

2000

25,550

Conc. Soil
(mg/kg)

0.730

Himco Dump Superfund Site
Intake and Risk Calculation

intake
Noncarc Carc
4.26E-06 4,44€-08
1.38E-06 1.43E-08

~ R
RfDd SFd Hazard Quotient Carc Risk
mg/kg-d kg-d/mg Derm Derm
3.00E-04 1.50E+00 1.42E-02 6.66E-08
7.30E+00 1.05E-07
|___Exposure Route Hazard Index: 1.4E-02 |
T Expasure Route Cancer Risk: 1.71E-07]




Parcel Q

Construction Worker/inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF) )

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) ’ 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte
Arsenic
Benzo(a)pyrene

wirod parQmk / CWIH

Himco Dump Superfund Site
Intake and Risk Caiculation

Intake
Noncarc Carc
1.00E-09 1.04E-11
7.45E-11 7.76E-13

N
R{DI Sfi Hazard Quotient Carc Risk
{(mg/kg-d) (kg-d/mg) Inhatation Inhalation
1.51E+01 1.57€-10
{  Exposure Route Hazard Index: 0.0E+00 |
Exposure Route Cancer Risk: _ 1.57E-10)




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x Fi)/(AT)

IFS adj (mg-yr/kg) 245

EF (days/year) 40

CF (kg/mg) 0.000001

FI (unitless) 1

AT carc (days) 25550

Conc. Soil Intake SFo Carc Risk

Analyte (ma/kg) Carc (kg-d/mg) Orat
Arsenic 9.8 3.76E-06 1.50E+00 5.64E-06

0.730 2.80E-07 7.30E+00 2.04E-06
[  Exposure Route Cancer Risk:  7.68E-06|

Benzo(a)pyrene

wired parQrk / AGCING

o

g



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Child Gardener/ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550

Conc. Soil Intake RfDo Hazard Quotient

Analyte {(mg/kg) Noncarc (mg/kg-d) Oral
Arsenic 9.8 1.43E-05 3.00E-04 4.77E-02
Benzo(a)pyrene 0.730 1.07E-06
| Exposure Route Hazard Index: ~ 0.05 |

wired parQrk / CGNING

e '



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'

Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conec. Soil
Analyte (mg/kg) ABS
Arsenic 9.8 0.03
Benzo(a)pyrene 0.730 0.13

wired parQrk / AGCDER

S’
Intake SFd Carc Risk
Carc kg-d/mg Derm
1.25E-06 1.50E+00 1.88E-06
4.04E-07 7.30E+00 2.95E-06
4.83E-06]

|  Exposure Route Cancer Risk:




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Child Gardener/Dermal Exposure to Soils - 0-2
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825

AF (mg/cm?) 1

EF (days/year) 40

ED (years) 6

CF (kg/mg) 0.000001

BW - child (kqg) 15

AT noncarc (days) 2190

Conc. Sail Intake RfDd Hazard Quotient
Analyte {mg/kg) ABS Noncarc mg/kg-d Derm
Arsenic 9.8 0.03 3.92E-06 3.00£-04 1.31E-02
Benzo(a)pyrene 0.730 0.13 1.27E-06

[  Exposure Route Hazard Index:  1.3E-02 |

wired parQrk / CGNDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Resident (age-adjusted)/Ingestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
F! (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte {mg/kg) Carc (kg-d/mg) Oral
Arsenic 9.8 1.53E-05 1.50E+00 2.30E-05
Benzo(a)pyrene 0.730 1.14E-06 7.30E+00 8.32E-06
| Exposure Route Cancer Risk:  3.13E-05]

wired parQrk / ARCING

e



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Child Resident/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
FI (unitiess) 1
BW - child (kg) 15
AT noncarc.(days) 2190
Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc {mg/kg-d) Oral
Arsenic 9.8 1.25E-04 3.00E-04 4.18E-01
Benzo(a)pyrene 0.730 9.33E-06
| Exposure Route Hazard index: 042 |

wired parQrk / CANING



L

Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Resident (age-adjusted)/Dermal Exposure to Surface Soil

Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) _ 25,550
Conc. Soil
Analyte (mg/kg) ABS
Arsenic 9.8 0.03
Benzo(a)pyrene 0.730 0.13

wirad parOrk / ARCDER

intake
Carc
1.10E-05
3.54E-06

S

SFd Carc Risk
kg-d/mg Derm
1.50E+00 1.64E-05
7.30E+00 2.58E-05
[ Exposure Route Cancer Risk: 4.22E-05]




Parcel Q

Child Resident/Dermal Exposure to Surface Soil
intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Arsenic

Benzo{a)pyrene

wired parQrk / CRNDER

Cdné. Soil
(ma/kg)
9.8

0.730

Himco Dump Superfund Site
Intake and Risk Calculation

ABS
0.03
0.13

Intake
Noncarc

3.43E-05

1.11E-05

RfDd Hazard Quotient
mg/kg-d Derm
3.00E-04 1.14E-01
[ Exposure Route Hazard Index: ~ 0.11 |




Parcel R

Construction Worker/Ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fl (unitiess) 1
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Arsenic

Benzo(a)pyrene

wired parRrk / CWING

Conc. Soil
(mg/kg)

4.5

0.450

Himco Dump Superfund Site
Intake and Risk Calculation

Intake
Noncarc Carc
1.57E-05 1.63E-07
1.57E-06 1.63E-08

o’ s
RfDo SFo Hazard Quotient Carc Risk
(mg/kg-d) (kg-d/mg) Oral Oral
3.00E-04 1.50E+00 5.22E-02 2.45E-07
7.30E+00 1.19E-07
Exposure Route Hazard index: 5.2E-02 |
| Exposure Route Cancer Risk  3.64E-07|




Parcel R

Construction Worker/Dermal Exposure to Total Soil
Intake {mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2)
AF (mg/em®)

EF (events/year)
ED (years)

CF (kg/mg)

BW - adult (kg)
AT noncarc (days)
AT carc (days)

Analyte
Arsenic
Benzo(a)pyrene

wired parfirk / CWOER

2000
1
180
0.75

0.000001

70
266
25,550

Conc. Soil
(mg/kg)

0.450

Himco Dump Superfund Site
intake and Risk Calculation

Intake
Noncarc Carc
1.96E-06 2.04E-08
8.48E-07 8.83E-09

S’ N
RfDd SFd Hazard Quotient Carc Risk
mg/kg-d kg-d/mg Derm Derm
3.00E-04 1.50E+00 6.53E-03 3.06E-08
7.30E+00 6.45E-08
|~ Exposure Route Hazard Index:  6.5E-03 ]
Exposure Route Cancer Risk: 9.50E-08]




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Construction Worker/inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF) )

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550
Conc. Soil VF/PEF Intake RIDi sfi Hazard Quotient Carc Risk
Anaiyte (mg/kg) mikg Noncarc Carc (mg/kg-d) (kg-d/mg) Inhalation Inhalation
Arsenic 4.5 1.42E+09 4.60E-10 4.78E-12 1.51E+01 7.22E-11
Benzo(a)pyrene 0.450 1.42E+09 4.60E-11 4.78E-13

[ Exposure Route Hazard Index: 0.0E+00 |
Exposure Route Cancer Risk:  7.22E-11}

wirod! parRrk / CWiH



Himco Dump Superfund Site
intake and Risk Calculation

Parcel R
Gardener (age-adjusted)/Ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 245
EF (days/year) 40
CF (kg/mg) 0.000001
Fl (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Arsenic 4.5 1.73E-06 1.50E+00 2.59E-06
Benzo(a)pyrene 0.450 1.73E-07 7.30E+00 1.26E-06

| Exposure Route Cancer Risk: 3.85E-06]

wired parArk / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Child Gardener/ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190

Conc. Soll intake RfDo Hazard Quotient

Analyte {mg/kg) Noncarc (mg/kg-d) Oral
Arsenic 4.5 6.58E-06 3.00E-04 2.19E-02
Benzo(a)pyrene 0.450 6.58E-07
| Exposure Route Hazard Index: 0.02 |

wired parRrk / CGNING

S



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel Q
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x.AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Arsenic 4.5 0.03 5.75E-07 1.50E+00 8.62E-07
Benzo(a)pyrene 0.450 0.13 2.49E-07 7.30E+400 1.82E-06
| Exposure Route Cancer Risk:  2.68E-06|

wired parRrk / AGCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R .
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm?) 1
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
"Conc. Soll Intake
Analyte (ma/kg) ABS Noncarc
Arsenic 4.5 0.03 1.80E-06
Benzo(a)pyrene 0.450 0.13 7.80E-07

wirad parRrk / CGNDER

RfDd

mg/kg-d
3.00E-04

Hazard Quotient
Derm
6.00E-03

| Exposure Route Hazard Index: 6.0E-03 |




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Resident (age-adjusted)/Ingestion of Suface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
FI (unitiess) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Arsenic ' 4.5 7.03E-06 1.50E+00 1.05E-05
Benzo(a)pyrene 0.450 7.03E-07 7.30E+00 5.13E-06
1.57E-05/|

{ Exposure Route Cancer Risk:

wired parfrk / ARCING

,‘\u/.__



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel R
Child Resident/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
£ED (years) 6
CF (kg/mg) 0.000001
Fi (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Arsenic 4.5 5.75E-05 3.00E-04 1.92E-01
Benzo(a)pyrene 0.450 5.75E-06

( Exposure Route Hazard Index:

019 |

wired parRrk / CRNING



Parcel R

Himco Dump Superfund Site
Intake and Risk Calculation

Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg)
AF (mg/cm?)

EF (days/year)

CF (kg/mg)

AT carc (days)

Analyte
Arsenic
Benzo(a)pyrene

wired parRrk / ARCDER

2720

1

350
0.000001
25,550

" Conc. Soll

ABS
0.03
0.13

Intake
Carc
5.03E-06
2.18E-06

SFd Carc Risk
kg-d/mg Derm
1.50E+00 7.55E-06
7.30E+00 1.59E-05
| Exposure Route Cancer Risk:  2.35E-05]




Himco Dump Superfund Site
Intake and Risk Calculation
Parcel R
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)
»
SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
ST Cone. Soil Intake
Analyte (mg/kg) ABS Noncarc
Arsenic ' 4.5 0.03 1.58E-05
Benzo(a)pyrene 0.450 0.13 6.83E-06

wired parRrk / CANDER

L ;
S’

A 4
RfDd Hazard Quotient
mg/kg-d Derm
3.00E-04 5.25E-02

|

Exposure Route Hazard index:

0.05 |




Parcel F

Construction Worker/ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - aduit (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)Hluoranthene

Benzo(a)pyrene

indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parFrk / CWING

Conc. Soil
(mg/kg)

8860

6.65

108

2220
1410

27.9

298

9.700
9.700
10.000
11.000
6.400
2.000

Himco Dump Superfund Site
Intake and Risk Calculation

Intake RfDo SFo Hazard Quotient Carc Risk
Noncarc Carc (mg/kg-d) (kg-d/mg) Oral Oral
3.08E-02 3.21E-04 1.00E+00 3.08E-02
2.31E-05 2.41E-07 4 00E-04 5.79E-02
3.76E-05 3.91E-07 3.00E-04 1.50E+00 1.25E-01 5.87E-07
7.73E-03 8.04E-05 4 00E-02 1.93E-01
4.91E-03 5.11E-05 4.70E-02 1.04E-01
9.71E-05 1.01E-06 3.00E-04 3.24E-01
1.04E-03 1.08E-05 2.00E-02 5.18E-02
3.38E-05 3.51E-07 7.30E-01 2.57€E-07
3.38E-05 3.51E-07 7.30E-01 2.57E-07
3.48E-05 3.62E-07 7.30E-02 2.64E-08
3.83E-05 3.99E-07 7.30E+Q0 2.91E-06
2.23E-05 2.32E-07 7.30E-01 1.69E-07
6.96E-06 7.25E-08 7.30E+00 5.29E-07

I Exposure Route Hazard Index: 089 |
I Exposure Route Cancer Risk:  4.73E-06|




Parcel F

Construction Worker/Dermal Exposure to Total Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2}) 2000
AF (mg/cm?) 1
EF (events/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parfrk / CWDER

Conc. Soil
(mg/kg)

8860

6.65

10.8

2220

1410

279

298

9.700

9.700

10.000

11.000

6.400

2.000

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

S
Himco Dump Superfund Site
Intake and Risk Calculation
Intake RfDd SFd Hazard Quotient Carc Risk
Noncarc Carc mg/kg-d kg-d/mg Derm Derm
1.28E-03 1.34E-05 2.70E-01 4.76E-03
9.64E-07 1.00E-08 6.00E-05 1.61E-02
4.70E-06 4.89E-08 3.00E-04 1.50E+00Q 1.57E-02 7.34E-08
3.22E-04 3.35E-06 4.00E-02 8.05E-03
2.04E-04 2.13E-06 1.88E-03 1.09E-01
4.05E-06 4.21E-08 2.10E-05 1.93E-01
4 32E-05 4.50€-07 8.00E-04 5.40E-02
1.83E-05 1.90E-07 7.30E-01 1.39E-07
1.83E-05 1.90E-07 7.30E-01 1.39€-07
1.89E-05 1.96E-07 7.30E-02 1.43E-08
2.07€-05 2.16E-07 7.30E+00 1.58E-06
1.21E-05 1.26E-07 7.30E-01 8.17E-08
3.77€-06 3.93E-08 7.30E+00 2.87E-07
[ Exposure Route Hazard Index: 040 |
1 Exposure Route Cancer Risk: __ 2.32E-06)




Parcel F

Construction Worker/Anhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x (VF/PEF) )

IR (m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kq) 70
AT noncarc (days) 266
AT carc (days) 25,550

Anaiyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wrod parFrk / CWiH

Conc. Soll
(mg/kg)

8860
6.65
10.8
2220
1410
279
298
9.700
9.700
10.000
11.000
6.400
2.000

VF/PEF
m3/kg

1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09
1.42E+09

v e’
Himco Dump Superfund Site
intake and Risk Calculation

Intake R{Di Sti Hazard Quotient Carc Risk
Noncarc Carc (mg/kg-d) (kg-d/mg) Inhalation inhalation
9.05€E-07 9.42E-09 1.00E-03 9.05E-04
6.79E-10 7.07E-12
1.10E-09 1.15E-11 1.51E+01 1.73E-10
2.27E-07 2.36E-09
1.44E-07 1.50E-09 1.43E-05 1.01E-02
2.85€E-09 2.97E-11 8.60E-05 3.31E-05
3.04E-08 3.17E-10
9.91E-10 1.03E-11
9.91E-10 1.03€-11
1.02E-09 1.06E-11
1.12E-09 1.17E-11
6.54E-10 6.80E-12
2.04E-10 2.13E-12

[ Exposure Route Hazard index: 0.0 |
L Exposure Route Cancer Risk: _ 1.73E-10}




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Gardener (age-adjusted)/ingestion of Soils - 0-2
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) : 245
EF (days/year) 40
CF (kg/mg) 0.000001
Fi (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Aluminum ’ 6200 2.38E-03
Antimony 5.55 2.13E-06
Arsenic 10.8 4.14E-06 1.50E+00 6.21E-06
Copper 664 2.55E-04
Manganese 592 2.27E-04
Mercury 27.9 1.07E-05
Nickel 23.7 9.09E-06
Benzo(a)anthracene 1.700 6.52E-07 7.30E-01 4.76E-07
Benzo(b)fluoranthene 2.800 1.07E-06 7.30E-01 7.84E-07
Benzo(k)fluoranthene 1.200 4.60E-07 7.30E-02 3.36E-08
Benzo(a)pyrene 1.700 6.52E-07 7.30E+00 4.76E-06
Indeno(1,2,3-cd)pyrene 1.200 4.60E-07 7.30E-01 3.36E-07
Dibenz(a,h)anthracene 0.450 1.73E-07 7.30E+00 1.26E-06

| Exposure Route Cancer Risk:  1.39E-05|

wired parFrk / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Child Gardener/ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
FI (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
AT carc (days) 25,550
~ Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Aluminum 6200 9.06E-03 1.00E+00 9.06E-03
Antimony 5.55 8.11E-06 4.00E-04 2.03e-02
Arsenic 10.8 1.58E-05 3.00E-04 5.26E-02
Copper 664 9.70E-04 4.00E-02 2.43E-02
Manganese 592 8.65E-04 4.70E-02 1.84E-02
Mercury : 27.9 4.08E-05 3.00E-04 1.36E-01
Nickel 23.7 3.46E-05 2.00E-02 1.73E-03
Benzo(a)anthracene 1.700 2.48E-06 :
Benzo(b)fluoranthene 2.800 4.09E-06
Benzo(k)fiuoranthene 1.200 1.75E-06
Benzo(a)pyrene 1.700 2.48E-06
Indeno(1,2,3-cd)pyrene 1.200 1.75E-06
Dibenz(a,h)anthracene 0.450 6.58E-07

| Exposure Route Hazard Index:  0.26

wired parFrk / CGNING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Aluminum 6200 0.01 2.64E-04
Antimony 5.55 0.01 2.36E-07
Arsenic 10.8 0.03 1.38E-06 1.50E+00 2.07E-06
Copper 664 0.01 2.83E-05
Manganese 592 0.01 2.52E-05
Mercury 27.9 0.01 1.19E-06
Nickel 23.7 0.01 1.01E-06
Benzo(a)anthracene 1.700 0.13 9.41E-07 7.30E-01 6.87E-07
Benzo(b)fluoranthene 2.800 0.13 1.55E-06 7.30E-01 1.13E-06
Benzo(k)fluoranthene 1.200 0.13 6.64E-07 7.30E-02 4.85E-08
Benzo(a)pyrene 1.700 0.13 9.41E-07 7.30E400 6.87E-06
Indeno(1,2,3-cd)pyrene 1.200 0.13 6.64E-07 7.30E-01 4.85E-07

Dibenz(a,h)anthracene 0.450 0.13 2.49€-07 7.30E+00 1.82E-06
: | Exposure Route Cancer Risk  1.31E-05]

wired parFrk / AGCDER
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Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Child Gardener/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm?) 1
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDd Hazard Quotient
Analyte (mga/kg) ABS Noncarc mg/kg-d Derm
Aluminum 6200 0.01 8.27E-04 2.70E-01 3.06E-03
Antimony 5.55 0.01 7.40E-07 6.00E-05 1.23E-02
Arsenic 10.8 0.03 4.32E-06 3.00E-04 1.44E-02
Copper 664 0.01 8.85E-05 4.00E-02 2.21E-03
Manganese 592 0.01 7.89E-05 1.88E-03 4.20E-02
Mercury 279 0.01 3.72E-06 2.10E-05 1.77E-01
Nickel 23.7 0.01 3.16E-06 8.00E-04 3.95E-03
Benzo(a)anthracene 1.700 ' 0.13 2.95E-06 '
Benzo(b)fluoranthene 2.800 0.13 4.85E-06
Benzo(k)fluoranthene 1.200 0.13 2.08E-06
Benzo(a)pyrene 1.700 0.13 2.95E-06
Indeno(1,2,3-cd)pyrene 1.200 0.13 2.08E-06 ‘
Dibenz(a,h)anthracene 0.450 0.13 7.80E-07

| Exposure Route Hazard Index: ~ 0.26 |

wited parFrk / CGNDER
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Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Resident (age-adjusted)/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg) 114
EF (days/year) 350
CF (kg/mg) 0.000001
Fi (unitless) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte {mg/kg) Carc (kg-d/mg) Oral
Antimony 5.55 8.67E-06
Arsenic 6 9.37E-06 1.50E+00 1.41E-05
Copper 242 3.78E-04
Manganese 592 9.24E-04
Mercury 27.9 4.36E-05
Benzo(a)anthracene 0.780 1.22E-06 7.30E-01 8.89E-07
Benzo(b)fluoranthene 1.600 2.50E-06 7.30E-01 1.82E-06
Benzo(a)pyrene 1.300 2.03E-06 7.30E+00 1.48E-05
Indeno(1,2,3-cd)pyrene 1.200 1.87E-06 7.30E-01 1.37E-06
Dibenz(a,h)anthracene 0.450 7.03€-07 7.30E+00 5.13E-06

|  Exposure Route Cancer Risk: 3.81E-05]

wired parFri / ARCING



Parcel F

Child Resident/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Antimony

Arsenic

Copper

Manganese

Mercury

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parFrk / CARNING

Conc. Soil
(mg/kg)

_ 5.55
6
242
592
27.9
0.780

* 1.600
1.300
1.200
0.450

Himco Dump Superfund Site
Intake and Risk Calculation

RfDo Hazard Quotient

Intake
Noncarc {(ma/kg-d) Oral

7.10E-05 4.00E-04 1.77E-01
7.67E-05 3.00E-04 2.56E-01
3.09E-03 4.00E-02 7.74E-02
7.57E-03 4.70E-02 1.61E-01
3.57E-04 3.00E-04 1.19E+00
9.97E-06

2.05E-05

1.66E-05

1.53E-05

5.75E-06

| Exposure Route Hazard Index:

1.86 |

3\_,4/



Himco Dump Superfund Site
intake and Risk Calculation

Parcel F
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Antimony 5.55 0.01 2.07E-06
Arsenic . 6 0.03 6.71E-06 1.50E+00 1.01E-05
Copper 242 0.01 9.02E-05
Manganese 592 0.01 2.21E-04
Mercury 27.9 0.01 1.04E-05
Benzo(a)anthracene 0.780 0.13 3.78E-06 7.30E-01 2.76E-06
Benzo(b)fluoranthene 1.600 0.13 7.75E-06 7.30E-01 5.66E-06
Benzo(a)pyrene 1.300 0.13 6.30E-06 7.30E+00 4.60E-05
Indeno(1,2,3-cd)pyrene 1.200 0.13 5.81E-06 7.30E-01 4.24E-06
Dibenz(a,h)anthracene 0.450 0.13 2.18E-06 7.30E+00 1.59E-05

{  Exposure Route Cancer Risk: 8.46E-05|

wired parFrk / ARCDER
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Himco Dump Superfund Site
Intake and Risk Calculation

Parcel F
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) ‘ 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDd Hazard Quotient
Analyte (mg/kg) ABS Noncarc mg/kg-d Derm
Antimony 5.55 0.01 6.48E-06 6.00E-05 1.08E-01
Arsenic 6 0.03 2.10E-05 3.00E-04 7.00E-02
Copper 242 0.0t 2.82E-04 4.00E-02 7.06E-03
Manganese 592 0.01 6.91E-04 1.88E-03 3.67E-01
Mercury 27.9 0.01 3.26E-05 2.10E-05 1.55E+00
Benzo(a)anthracene 0.780 0.13 1.18E-05
Benzo(b)fluoranthene 1.600 0.13 2.43E-05
Benzo(a)pyrene 1.300 0.13 1.97E-05
indeno(1,2,3-cd)pyrene 1.200 0.13 1.82E-05
Dibenz(a,h)anthracene 0.450 0.13 6.83E-06

| Exposure Route Hazard Index: 210 |

" wired parFrk / CANDER



Parcel D

Construction Worker/ingestion of Total Soil

Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day} 480
EF (days/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
Fl (unitless) 1
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parDrk / CWING

Conc. Soil
(mg/kg)

5210

6.9

6.1

113

373

0.2

147
1.100
1.700
2.100
1.400
1.100
0.360

Himco Dump Superfund Site
Intake and Risk Calculation

Intake RfDo SFo Hazard Quotient Carc Risk
Noncarc Carc (mg/kg-d) (kg-d/mg) Oral Oral
1.81E-02 1.89E-04 1.00E+00 1.81E-02
2.4E-05 2.5E-07 4.00E-04 6.00E-02
2.12E-05 2.21E-07 3.00E-04 1.50E+Q0 7.08E-02 3.32E-07
3.93E-04 4.09E-06 4.00E-02 9.83E-03
1.30E-03 1.35E-05 4.70E-02 2.76E-02
6.96E-07 7.25E-09 3.00E-04 2.32E-03
5.12E-05 5.33E-07 2.00E-02 2.56E-03
3.83E-06 3.99E-08 7.30E-01 2.91£-08
5.92E-06 6.16E-08 7.30E-01 4.50E-08
7.31E-06 7.61E-08 7.30E-02 5.55E-09
4.87E-06 5.07E-08 7.30E+00 3.70E-07
3.83E-06 3.99E-08 7.30E-01 2.91E-08
1.25E-06 1.3E-08 7.30E+00 9.52E-08
Exposure Route Hazard Index:  0.19 |
| Exposure Route Cancer Risk  9.06E-07|




Parcel D

Construction Worker/Dermal Exposure to Total Soil
intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x EDY(BW x AT)

SA RME - (cm2) 2000
AF (mg/cm?) 1
EF (events/year) 180
ED (years) 0.75
CF (kg/mg) 0.000001
BW - adult (kg) 70
AT noncarc (days) 266
AT carc (days) 25,550

Analyte

Aluminum

Antimony

Arsenic

Copper

Manganese

Mercury

Nickel

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene

wired parDrk 7 CWDER

Conc. Soll
(mg/kg)

5210

6.9

6.1

113

373

0.2

147
1.100
1.700
2.100
1.400
1.100
0.360

ABS
0.01
0.01
0.03
0.01
0.01
0.01
0.01
0.13
0.13
0.13
0.13
0.13
0.13

o '
Himco Dump Superfund Site
intake and Risk Calculation
intake RiDd SFd Hazard Quotient Care Risk
Noncarc Carc mg/kg-d kg-d/mg Derm Derm
7.55E-04 7.87E-06 2.70E-01 2.80E-03
1.00E-06 1.04E-08 6.00E-05 1.67E-02
2.65E-06 2.76E-08 3.00E-04 1.50E+00 8.85€-03 4.14E-08
1.64E-05 1.71E-07 4.00E-02 4.10E-04
5.41E-05 5.63E-07 1.88E-03 2.88E-02
2.90E-08 3.02E-10 2.10E-05 1.38E-03
2.13E-06 2.22E-08 8.00E-04 2.66E-03 .
2.07E-06 2.16E-08 7.30E-01 1.58E-08
3.20E-06 3.34E-08 7.30E-01 2.44E.08
3.96E-06 4.12E-08 7.30E-02 3.01E-09
2.64E-06 2.75E-08 7.30E+00 2.01E-07
2.07E-06 2.16E-08 7.30E-01 1.58E-08
6.79E-07 7.07E-09 7.30E+00 5.16E-08
1 Exposure Route Hazard Index: 0.06)
| Exposure Route Cancer Risk: 3.52E-07|




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Construction Worker/inhalation of Total Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED/BW x AT x VF)

IR {m3/day) 20
EF (days/year) 180
ED (years) 0.75
BW - adult (kg) 70
AT noncarc {(days) 266
AT carc (days) 25,550
Conc. Soil VF/PEF intake RIDI Sti Hazard Quotient Carc Risk
Analyte (mg/kg) m3/kg Noncarc Care {mg/kg-d) (kg-d/mg) Inhalation Inhalation
Aluminum 5210 1.42E+09 5.32E-07 5.54E-09 1.00E-03 5.32E-04
Antimony 6.9 1.42E+09 7.05€-10 7.34E-12
Arsenic 6.1 1.42E+09 6.23E-10 6.49E-12 1.51€+01 9.79E-11
Copper 113 1.42E+09 1.15E-08 1.20E-10
Manganese 373 1.42E+09 3.81E-08 3.97E-10 1.43E-05 2.66E-03
Mercury 0.2 1.42E+09 2.04E-11 2.13E-13 8.60E-05 2.37E-07
Nickel 147 1.42E+09 1.50E-09 1.56E-11
Benzo(a)anthracene 1.100 1.42E+09 1.12E-10 1.17€-12
Benzo(b)fluoranthene 1.700 1.42E+09 1.74E-10 1.81E-12
Benzo(k)fiuoranthene 2.100 1.42E+09 2.14E-10 2.23E-12
Benzo(a)pyrene 1.400 1.42E+09 1.43E-10 1.49E-12
indeno(1,2,3-cd)pyrene 1.100 1.42E+09 1.12E-10 1.17€-12
Dibenz(a,h)anthracene 0.360 1.42E+09 3.68E-11 3.83E-13

[ Exposure Route Hazard index:  3.2E-03 |
1 Exposure Route Cancer Risk: _ 9.79E-11|

wirsd parDrk / CWiH



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Gardener (age-adjusted)/ingestion of Soils - 0-2'
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg-d) 245
EF (days/year) 40
CF (kg/mg) 0.000001
FI (unitiess) 1
AT carc (days) 25550
Conc. Soil Intake SFo Carc Risk
Analyte (mg/kg) Carc (kg-d/mg) Oral
Aluminum 4120 1.58E-03
Antimony 5.7 2.19E-06
Arsenic 6.1 2.34E-06 1.50E+00 3.51E-08
Copper 113 4.33€-05
Manganese 373 1.43E-04
Mercury 0.2 7.67E-08
Nickel 14.7 5.64E-06
Benzo(a)anthracene 1.100 4.22E-07 7.30E-01 3.08E-07
Benzo(b)fluoranthene 1.700 6.52E-07 7.30E-01 4.76E-07
Benzo(k)fluoranthene 2.100 8.05E-07 7.30E-02 5.88E-08
Benzo(a)pyrene 1.400 5.37E-07 7.30E+00 3.92E-06
Indeno(1,2,3-cd)pyrene 1.100 4.22E-07 7.30E-01 3.08E-07
Dibenz(a,h)anthracene 0.360 1.38E-07 7.30E+00 1.01E-06

| Exposure Route Cancer Risk: 9.59E-06|

wired parDrk / AGCING



Himco Dump Superfund Site
Intake and Risk Calculation

Parcei D
Child Gardener/ingestion of Soils - 0-2'
Intake (mg/kg-day)=(Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
Fl (unitiess) 1
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDo Hazard Quotient
Analyte (mg/kg) Noncarc (mg/kg-d) Oral
Aluminum 4120 6.02E-03 1.00E+00 6.02E-03
Antimony 5.7 8.33E-06 4.00E-04 2.08E-02
Arsenic 6.1 8.91E-06 3.00E-04 2.97E-02
Copper 113 1.65E-04 4.70E-02 3.51E-03
Manganese 373 5.45E-04 2.00E-02 2.73E-02
Mercury 0.2 2.92E-07 3.00E-04 9.74E-04
Nickel 14.7 2.15E-05 2.00E-02 1.07€-03
Benzo(a)anthracene 1.100 1.61E-06
Benzo(b)fluoranthene ‘ 1.700 2.48E-06
Benzo(k)fluoranthene 2.100 3.07E-06
Benzo(a)pyrene 1.400 2.05E-06
Indeno(1,2,3-cd)pyrene 1.100 1.61E-06
Dibenz(a,h)anthracene 0.360 5.26E-07

| Exposure Route Hazard Index: 009 |

wired parDrk / CGNING



Himco Dump Superfund Site
intake and Risk Calculation

Parcel D
Garderner (age-adjusted)/Dermal Exposure to Soils - 0-2'
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)

SFS'adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 40
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake
Anaiyte (mg/kg) ABS Carc

Aluminum 4120 0.01 1.75E-04

Antimony 5.7 0.01 2.43E-07

Arsenic 6.1 0.03 7.79E-07

Copper 113 0.01 4.81E-06

Manganese 373 0.01 . 1.59E-05

Mercury 0.2 0.01 8.52E-09

Nickel 14.7 0.01 6.26E-07

Benzo(a)anthracene 1.100 0.13 6.09E-07

Benzo(b)fiuoranthene 1.700 0.13 9.41E-07

Benzo(k)fluoranthene 2.100 0.13 1.16E-06

Benzo(a)pyrene 1.400 0.13 7.75E-07

indeno(1,2,3-cd)pyrene 1.100 0.13 6.09E-07

Dibenz(a,h)anthracene 0.360 0.13 1.99E-07

SFd
kg-d/mg

1.50E+00

7.30E-01
7.30E-01
7.30E-02
7.30E+00
7.30E-01
7.30E+00

Carc Risk
Derm

1.17E-06

4.45E-07
6.87E-07
8.49E-08
5.66E-06
4.45E-07
1.45E-06

Exposure Route Cancer Risk:

9.94E-06)

wired parDrk / AGCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Child Gardener/Dermal Exposure to Soils - 0-2'

Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm?) 1
EF (days/year) 40
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake
Analyte (mg/kg) ABS Noncarc

Aluminum 4120 0.01 5.49E-04

Antimony 5.7 0.01 7.60E-07

Arsenic 6.1 0.03 2.44E-06

Copper 113 0.01 1.51E-05

Manganese 373 0.01 4.97E-05

Mercury 0.2 0.01 2.67E-08

Nickel 14.7 0.01 1.96E-06

Benzo(a)anthracene 1.100 0.13 1.91E-06

Benzo(b)fluoranthene - 1.700 0.13 2.95E-06

Benzo(k)fluoranthene 2.100 0.13 3.64E-06

Benzo(a)pyrene 1.400 0.13 2.43E-06

Indeno(1,2,3-cd)pyrene 1.100 0.13 1.91E-06

Dibenz(a,h)anthracene ' 0.360 ' 0.13 6.24E-07

wired parDrk / CGNDER

RfDd Hazard Quotient
mg/kg-d Derm
2.70E-01 2.03E-03
6.00E-05 1.27E-02
3.00E-04 8.13E-03
4.00E-02 3.77E-04
1.88E-03 2.65E-02
2.10E-05 1.27E-03
8.00E-04 2.45E-03

|

Exposure Route Hazard Index:

0.05 |




Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Resident (age-adjusted)/Ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IFSadj x EF x CF x FI)/(AT)

IFS adj (mg-yr/kg-d) 114
EF (days/year) 350
CF (kg/mg) 0.000001
Fi (unitless) 1
AT carc (days) 25550
Conc. Soil intake SFo Carc Risk
Analyte {mg/kg) Carc (kg-d/mg) Oral
Antimony 5.6 8.75E-06
Arsenic 3.4 5.31E-06 1.50E+00 7.96E-06
Copper 50.6 7.90E-05
Manganese 373 5.82E-04
Mercury 0.06 9.37E-08
Benzo(a)anthracene 0.310 4.84E-07 7.30E-01 3.53E-07
Benzo(b)fluoranthene 0.380 5.93E-07 7.30E-01 4.33E-07
Benzo(a)pyrene 0.430 6.72E-07 7.30E+00 4.90E-06
Indeno(1,2,3-cd)pyrene 0.370 5.78E-07 7.30E-01 4.22E-07
Dibenz(a,h)anthracene 0.130 2.03E-07 7.30E+00 1.48E-06

{ Exposure Route Cancer Risk: 1.56E-05|

wired parDrk / ARCING



Himco Dump Superfund Site
Intake and Risk Calculation

- Parcel D A
Child Resident/ingestion of Surface Soil
Intake (mg/kg-day)= (Cs x IR x EF x ED x CF x FI/BW x AT)

IR (mg/day) 200
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
FI (unitless) 1
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDo Hazard Quotient
Analyte {(mg/kg) Noncarc {mg/kg-d) Oral
Antimony 56 7.16E-05 4.00E-04 1.79E-01
Arsenic 34 4.35E-05 3.00E-04 1.45E-01
Copper 50.6 6.47E-04 4,00E-02 1.62E-02
Manganese 373 4.77E-03 4,70E-02 1.01E-01
Mercury 0.06 7.67E-07 3.00E-04 2.56E-03
Benzo(a)anthracene 0.310 3.96E-06
Benzo(b)fluoranthene 0.380 4.86E-06
Benzo(a)pyrene 0.430 5.50E-06
Indeno(1,2,3-cd)pyrene 0.370 4.73E-06
Dibenz(a,h)anthracene 0.130 1.66E-06

| Exposure Route Hazard Index: 044 |

wired parDrk / CANING



~r
Himco Dump Superfund Site
Intake and Risk Calculation
Parcel D
Resident (age-adjusted)/Dermal Exposure to Surface Soil
Intake (mg/kg-day)= (Cs x SFSadj x ABS x AF x EF x CF) /(AT)
SFS adj - (cm2-yr/kg) 2720
AF (mg/cm?) 1
EF (days/year) 350
CF (kg/mg) 0.000001
AT carc (days) 25,550
Conc. Soil Intake SFd Carc Risk
Analyte (mg/kg) ABS Carc kg-d/mg Derm
Antimony 5.6 0.01 2.09E-06
Arsenic 3.4 0.03 3.80E-06 1.50E+00 5.70E-06
Copper 50.6 0.01 1.89E-05
Manganese 373 0.01 1.39E-04
Mercury 0.06 0.01 2.24E-08
Benzo(a)anthracene 0.310 0.13 1.50E-06 7.30E-01 1.10E-06
Benzo(b)fiuoranthene 0.380 0.13 1.84E-06 7.30E-01 1.34E-06
Benzo(a)pyrene 0.430 0.13 2.08E-06 7.30E+00 1.52E-05
Indeno(1,2,3-cd)pyrene 0.370 0.13 1.79€E-06 7.30E-01 1.31E-06
Dibenz(a,h)anthracene 0.130 0.13 6.30E-07 7.30E+00 " 4.60E-06

| Exposure Route Cancer Risk: 2.93E-05|

wired parDrk / ARCDER



Himco Dump Superfund Site
Intake and Risk Calculation

Parcel D
Child Resident/Dermal Exposure to Surface Soil
Intake (mg/kg-day) = (CS x CF x SA x AF x ABS x EF x ED)/(BW x AT)

SA RME - (cm2) 1825
AF (mg/cm2) 1
EF (days/year) 350
ED (years) 6
CF (kg/mg) 0.000001
BW - child (kg) 15
AT noncarc (days) 2190
Conc. Soil Intake RfDd Hazard Quotient
Analyte (mg/kg) ABS Noncarc mg/kg-d Derm
Antimony 5.6 0.01 6.53E-06 6.00E-05 1.09E-01
Arsenic 3.4 0.03 1.19E-05 3.00E-04 3.97E-02
Copper 50.6 0.01 5.90E-05 4.00E-02 . 1.48E-03
Manganese 373 0.0t 4.35E-04 1.88E-03 2.31E-01
Mercury 0.06 0.01 7.00E-08 2.10E-05 3.33E-03
Benzo(a)anthracene 0.310 0.13 4.70E-06
Benzo(b)fluoranthene 0.380 0.13 5.76E-06
Benzo(a)pyrene 0.430 0.13 6.52E-06
Indeno(1,2,3-cd)pyrene 0.370 0.13 561E-06
Dibenz(a,h)anthracene 0.130 0.13 1.97E-06

| Exposure Route Hazard Index:  0.38 |

wired parDrk / CANDER



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location
Child Resident/ingestion of Ground Water
Intake (mg/kg-day)= Cw x IR x EF x ED x CF/(BW x AT)

iR (L/day) 1
EF (days/year) 350
ED (years) 6
CF (mg/ug) 0.001
- BW - child (kg) 15
AT noncarc (days) 2190
Maximum intake RfDo Hazard Quotient
Analyte Cw (ug/L) Noncarc (mg/kg-d) Oral
Antimony 204 1.30E-03 4.00E-04 3.26E+00
Arsenic 6 3.84E-04 3.00E-04 1.28E+00
Iron 32400 2.07E+00 3.00E-01 6.90E+00
Manganese 1810 1.16E-01 2.00E-02 5.79E+00
Thallium 5.5 3.52E-04 8.00E-05 4.39E+00
Bis(2-ethylhexyl)phthalate 7.0 4.47E-04 2.00E-02 2.24E-02
Carbazole 6.0 3.84E-04
Benzene 15.0 9.59E-04 3.00E-03 3.20E-01
1,2-Dichloropropane 4.0 2.56E-04
Viny! Chloride 1.0 6.39E-05 . 3.00E-03 2.13E-02

|  Exposure Route Hazard Index:  18.73 |

wiredgw16-19/ CRNING



Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116 A/WT119A Hypothetical Exposure Location
Resident (age-adjusted)/Ingestion of Ground Water
Intake (mg/kg-day)= (Cw x IFWadj x EF x CF )/(AT)

IFW adj (L-yr/kg-d) 1.09
EF (days/year) 350
CF (mg/ug) 0.001
AT carc (days) 25550
Maximum Intake SFo Carc Risk
Analyte Cw (ug/L) Carc (kg-d/mg) Oral
Antimony 20.4 3.05E-04
Arsenic 6 8.96E-05 1.50E+00 1.34E-04
fron 32400 4.84E-01 '
Manganese 1810 2.70E-02
Thallium 55 8.21E-05
Bis(2-ethylhexyl)phthalate 7.0 1.05E-04 1.40E-02 1.46E-06
Carbazole 6.0 8.96E-05 2.00E-02 1.79E-06
Benzene 15.0 2.24E-04 5.50E-02 1.23E-05
1,2-Dichloropropane 4.0 5.97E-05 6.80E-02 4.06E-06
Vinyl Chloride 1.0 1.49E-05 1.40E+00 2.09E-05

{ Exposure Route Cancer Risk:  1.75E-04]

wiredgw16-19 / ARCING



Well Pair WT116A/WT118A Hypothetical Exposure Location
Resident (carc age-adjusted)inhatation of VOCs from Ground Water (shower/bath)

Noncarc intake {(mg/kg-day) = (Ca x IR x ET x EF x ED x CF)}/(BW x AT)

Carc Intake (mg/kg-day)= (Ca x InhFadj x EF x CFJ/(AT )

IR (m3/hour)

InhFadj (m3-yr/kg-hr)
ETchild (hours/day)
EF (daystyear)

ED child (years)

CF (mglug)

BW - child (kg)

AT noncarc (days)
AT carc (days)

Analyte
Benzene

1,2-Dichioropropane
Vinyl Chloride

wrodgw16-18 / ARINHS

06
0.22
0.75
350
6
0.001
15
2,190
25,550

Maximum

Cw (ug/L)

150

4.0

1.0

Conc. Air
(ug/m3)
Child
281

75
18.75

Conc. Air
(ug/m3)
Residont
116

31

8

N’ Ny “
Himco Dump Superfund Site
Intake and Risk Calculation
Inhalation of VOCs from ground water while showering (Andelman, 1990)
Ca-s = (Cwx fs x Fw-s x t x1/V)/2
Child Intake Resident Intake
fs (unitless) 0.75 0.75
Fw-s (L/hr) 600 600
t(hr) 0.75 0.31
Vv (m3) 9 9
intake RIDI Sfi Hazard Quotient Carc Risk
Chiid Resident (mg/kg-d) (kg-/mg) Oral Oral
8.09E-03 3.50E-04 1.70€-03 2.70E-02 4.76E+00 9.46E-06
2.16E-03 9.34E-05 1.14E-03 1.89E+0C
5.39E-04 2.34E-05 2.86E-02 3.10E-02 1.89E-02 7.24E-07
I Exposure Route Hazard Index:  6.67 |
Exposure Route Cancer Risk: 1.02E-05|




N

Well Pair WT116A/WT119A Hypothetical Exposure Location
Resident (carc age-adjusted)Inhalation of VOCs from Ground Water (air in house)

Noncarc Intake {mg/kg-day) = (Ca x IR x EF x ED x CF/(BW x AT)

Carc Intake (mg/kg-day)= (Ca x inhFadj x EF x CF)/(AT )

IR (m3/day)

InhFadj (m3-yr/kg-day)
EF (days/year)

ED (years)

CF (mg/ugq)

BW - child (kg)

AT noncarc (days)

AT carc (days)

Anailyte
Benzene

1,2-Dichloropropane
Vinyl Chioride

wrrodgw 16-19 / ARINHH

20
18.3
350
6
0.001
15
2,190
25,550

Maximum

Cw (uglL)

15.0

4.0

1.0

"Conc. Air

(ug/m3)

S A ™ 4
Himco Dump Superfund Site
Intake and Risk Calculation
inhalation of VOCs from ground water - air in house (Andeiman, 1990)
Ca-s = (Cw x Fw-h x fh)(HV x k x ER)
Fw-h (L/day) 723
fh (unitless) 0.5
HV (m3) 177.7
k (unitless) 0.15
ER (exchanges/day) 13.7
intake RIDi St Hazard Quotient Carc Risk
Child Resident (mg/kg-d) (kg-d/mg) Oral Oral
1.90E-02 3.72E-03 1.70E-03 2.70E-02 1.12E+01 1.01E-04
5.06E-03 9.93E-04 1.14E-03 4.44E+00
1.27€-03 2.48E-04 2.86E-02 3.10E-02 4.43E-02 7.69E-06
Il Exposure Route Hazard Index:  15.65 |
Exposure Route Cancer Risk:  1.08E-04]




Well Pair WT116 A/WT119A Hypothetical Exposure Location

Himco Dump Superfund Site

intake and Risk Calculation

Resident child/adult (carc)Dermal Exposure to Ground Water

Carc Intake (mg/kg-day) Inorganics = (Cw x SFWadj x Kp x EF x CF1 x CF2)/(AT)

Carc Intake (mg/kg-day) Organics = ((Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW)

+ (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW))/AT

Carc Intake (mg/kg-day) Benzene, Vinyl Chloride = ((Cw x SA x (Kp x (/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CF2/BW)

SA child (cm2-yr/kg)
SA adult (cm2-yr/kg)

SFWadj inorganic (cm2-yr/kg)

EF (events/year)
CF1 (L/em3)
CF2 (mg/ug)

AT carc (days)
ED child (years)
ED adult (years)
BW-adult (kg}
BW-child (kg)

Analyte
Antimony
Arsenic
Iron

Manganese

Thallium

Bis(2-ethylhexyl)phthalate

Carbazole

Benzene

1,2-Dichloropropane

wiredgw16-19/ ARCDER

Vinyl Chloride

7,300
20,000
3,561
350
0.001
0.001
25,550
6
24
70
15

Maximum

Cw (ug/L)

20.4

6

32400

1810

5.5

7.0

6.0

15.0

4.0

1.0

Kp tau
{cm/hr) (hr)

0.001

0.001

0.001

0.001

0.001
3.30E-02 2.10E+01
6.55E-02 9.20E-01
2.00E-02 2.60E-01
1.00E-02 4.30€-01
7.30E-03 2.10E-01

tadult
(hr)

2.00E-01
2.00E-01
2.00€-01
2.00E-01
2.00E-01

tchild
(hr)

7.50€-01
7.50E-01
7.50&-01
7.50E-01

1.30€E-02

7.50E-01 2.30E-03 7.68E-07

+(Cw x SA x (Kp x (1/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CF2/BW))AT

v VK‘\VA_‘,/
Intake SFd Carc Risk
Carc kg-d/mg Derm
9.95E-07
2.93E-07 1.50E+00 4.39E-07
1.58E-03
8.83E-05
2.68E-07
2.24E-04 1.40E-02 3.14E-06
7.99E-05 2.00E-02 1.60E-06
3.59E-05 5.60E-02 1.97E-06
5.56E-06 6.80E-02 3.78E-07
1.40E+00 1.07E-06
[ Exposure Route Cancer Risk:  8.60E-06 |




Himco Dump Superfund Site
Intake and Risk Calculation

Well Pair WT116A/WT119A Hypothetical Exposure Location

Child Resident/Dermal Exposure to Ground Water

Noncarc Intake (mg/kg-day) Inorganics = (Cw x SA x Kp x ET x EF x ED x CF1 x CF2)/{(BW x AT)
Noncarc Intake (mg/kg-day) Organics = (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW x AT)

Noncarc Intake (mg/kg-day) Benzene/Viny! Chloride = (Cw x SA x (Kp x (/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CF2)/BW x AT)

SA -child (cm2)
tevenV/ET (hours/event)
EF (events/year)

ED (years)

CF1 (L/cm3)

CF2 (mg/ug)

BW child - (kg)

AT noncarc (days)

Analyte
Antimony

Arsenic

iron

Manganese

Thallium
Bis(2-ethylhexyl)phthalate
Carbazole

Benzene
1,2-Dichloropropane

Vinyl Chloride

wiredgw16-19 / CANDER

7,300
0.75
350
6
0.001
0.001
15
2,190

Maximum

Cw (ug/L)

20.4

6

32400

1810

5.5

7.0

6.0

15.0

4.0

1.0

Kp
(cm/hr)
0.001
0.001
0.001
0.001
0.001

tau
(hr)

3.30E-02 2.10E+01
6.55E-02 9.20E-01
2.00E-02 2.60E-01
1.00E-02 4.30E-01
7.30E-03 2.10E-01 2.30E-03 3.99E-06

B

1.30E-02

Intake RfDd Hazard Q
Noncarc mg/kg-d Derm
7.14E-06 6.00E-05 1.19E-01
2.10E-06 3.00E-04 7.00E-03
1.13E-02 1.50E-02 7.56E-01
6.34E-04 1.88E-03 3.37E-01
1.93E-06 8.00E-05 2.41E-02
1.18E-03 2.00E-02 5.91E-02
4.21E-04
1.78E-04 3.00E-03 5.94E-02
2.93E-05

1.40E+00 2.85E-06
L Exposure Route Hazard Index: ~ 1.36 |




Himco Dump Superfund Site
Intake and Risk Calculation

Eastern Hypothetical Exposure Location
Resident (age-adjusted)/ingestion of Ground Water
Intake (mg/kg-day)= (Cw x IFWadj x EF x CF )/(AT)

IFW adj (L-yr/kg-d) 1.09
EF (days/year) 350
CF (mg/ug) 0.001
AT carc (days) 25550
Intake SFo Carc Risk
Analyte Cw (ug/L)" Carc (kg-d/mg) Oral
Arsenic 243 3.63E-04 1.50E+00 5.44E-04
lron 28,100 4.20E-01
-Manganese 3,080 4.60E-02
Thallium 6.7 1.00E-04
Bis(2-ethylhexyl)phthalate 8 1.19E-04 1.40E-02 1.67E-06
Benzene 3 4.48E-05 5.50E-02 2.46E-06
1,2-Dichloropropane 2 2.99E-05 6.80E-02 2.03E-06

{ Exposure Route Cancer Risk:  5.50E-04|

wiredgw01-14 / ARCING



Eastern Hypothetical Exposure Location
Child Resident/Ingestion of Ground Water

Intake (mg/kg-day)= Cw x IR x EF x ED x CF/(BW x AT)

IR (L/day) 1
EF (days/year) 350
ED (years) 6
CF (mg/ug) 0.001
BW - child (kg) 15
AT noncarc (days) 2190

Analyte

Arsenic

Iron

Chromium

Manganese

Thallium

Bis(2-ethylhexyl)phthalate

Benzene

1,2-Dichloropropane

wiredgwO1-14 / CANING

Cw (ug/L)*
24.3
28,100
13.1
3,080
6.7
8
3
2

" Intake

Noncarc
1.55E-03
1.80E+00
8.37E-04
1.97E-01
4.28E-04
5.11E-04
1.92E-04
1.28E-04

Himco Dump Superfund Site
Intake and Risk Calculation

RfDo Hazard Quotient

(mg/kg-d) Oral
3.00E-04 5.18E+00
3.00E-01 5.99E+00
3.00E-03 2.79E-01
4.70E-02 4.19E+00
8.00E-05 5.35E+00
2.00E-02 2 56E-02
3.00E-03 6.39E-02

Exposure Route Hazard Index:

21.08




Eastern Hyp E el {

P

Himco Dump Superfund Site
Intake and Risk Calculation

Resident (carc age-adjusted)/Inhalation of VOCs from Ground Water (shower/bath)

Noncarc intake (mg/kg-day) = (Ca x IR x ET x EF x ED x CF)/(BW x AT)
Carc Intake (mg/kg-day)= (Ca x inhFad) x EF x CF)/(AT )

IR (m3/hour) 06
InhFadj (m3-yr/kg-hr) 0.22
ETchild (hours/day) 0.75
EF (days/year) 350
EDchild (years) 6
CF (mg/ug) 0.001
BW - child (kg) 15
AT noncarc (days) 2,190
AT carc (days) 25,550

Conc. Alr

Analyte Cw (ugh)* (ug/m3)

Noncarc

Benzene 3 56.3

1,2-Dichloropropane 20 37.5

*Cw equivalent to maximum detected concentration

WrBIgwO - 14/ ARINMS

Inhalation of VOCs from ground water while showering (Andeiman, 1990)

Ca-s = (Cw x s x Fw-s x t x1/V)/2
Noncarc Intake

fs (unitless) 0.75
Fw-s (L/hr) 600
t(hr) 0.75
V (m3) 9
Conge. Alr intake RIDI
(ug/m3) Noncarc Carc (mg/kg-d)
Carc
233 1.62E-03 7.01E-05 1.70E-03
155 1.08E-03 4 67E-05 1.14E-03

Carc Intake
0.75
600
0.31
9
Sti Hazard Quotient Carc Risk
(kg-d/mg) Oral Oral
2.70E-Q2 9 52E-01 1.89E-06

9.46E-01

Exposure Route Hazard Index: _ 1.90 |

Exposure Route Cancer Risk: 1.89E-06)




Eastern Hypothetical Exposure Location

Himco Dump Superfund Site
Intake and Risk Calculation

Resident (carc age-adjusted)Inhalation of VOCs from Ground Water (air in house)

Noncarc Intake (mg/kg-day) = (Ca x IR x EF x ED x CF)/(BW x AT)
Carc Intake (mg/kg-day)= (Ca x InhFadj x EF x CF)/(AT )

IR (m3/day) 20
InhFadj (m3-yr/kg-day) 18.3
EF (days/year) 350
ED (years) 6
CF (mg/ug) 0.001
BW - child (kg) 15
AT noncarc (days) 2,190
AT carc (days) 25,550
Analyte Cw (uglL)
Benzene 3
1,2-Dichloropropane 2.0

*Cw equivalent to maximum detected concentration

wirsdgwO1-14 / ARINHH

Inhalation of VOCs from ground water - air in house (Andeiman, 1990)
Ca-s = (Cw x Fw-h x fh)(HV x k x ER)

Fw-h (L/day) 723
fh (unitiess) 0.5
HV (m3) 177.7
k (unitiess) 0.15
ER (exchanges/day) 13.7
Conc. Air Intake RfDI Sfi Hazard Quotient Carc Risk
{(ug/m3) Noncarc Care (mg/kg-d) (kg-d/mg) Oral Oral
2.97 3.80E-03 7.44E-04 1.70E-03 2.70E-02 2.23E+00 2.01E-05
1.98 2.53E-03 4.96E-04 1.14E-03 2.22E+00
| Exposure Route Hazard index: 4.45 |
| Exposure Route Cancer Risk:  2.01E-05]




Eastern Hypothetical Exposure Location
Resident Child/Adult (carc) Dermal Exposure to Ground Water

Carc Intake (mg/kg-day) Inorganics = (Cw x SFWadj x Kp x EF x CF1 x CF2)/(AT)
Carc Intake {(mg/kg-day) Organics = ((Cw x SA x (2 x Kp x sqri(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW)
+ (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW))/AT
Carc Intake (mg/kg-day) Benzene = ((Cw x SA x (Kp x (V/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CF2/BW)
+ (Cw x SA x (Kp x (/(1+B) + 2 x tau x ((1 + 3 x B)/(1+B))) x EF x ED x CF1 x CFZ/BW))/AT

SA adult(cm2-yr/kg) 20,000
SA child (cm2-yr/kg) 7,300
SFWadj inorganic(cm2-yr/kg) 3,561
EF (events/year) 350
CF1 (Ucm3) 0.001
CF2 {mg/ug) 0.001
AT carc (days) 25,550
ED adult (years) 24
BW - adult (kg) 70
ED - child (years) 6
BW - child (kg) 15

Analyte

Arsenic

lron

Manganese

Thallium

Bis({2-ethylhexyl)phthalate

Benzene

1,2-Dichloropropane

wiredgw!. 14 / ARCOER

Cw (ugh)*
243
28,100
3,080
6.7
8.0
3.0
2.0

Himco Dump Superfund Site
intake and Risk Calculation

Kp tau taduit
{cm/hr) (hr) {hr)

0.001

0.001

0.001

0.001
3.30E-02 2.10E+01 2.00E-01
2.00E-02 2.60E-01 2.00E-01
1.00E-02 4.30E-01 2.00E-01

tchild
(hr)

7.50E-01
7.50E-01
7.50E-01

B

1.30E-02

intake SFd Carc Risk
Carc kg-d/mg Derm

1.19€-06 1.50E+00 1.78E-06

1.37E-03

1.50E-04

3.27E-07

2.56E-04 1.40E-02 3.59E-06

7.18E-06 5.50E-02 3.95E-07

2.78E-06 6.80E-02 1.89E-07
Exposure Route Cancer Risk:  5.95E-06 |




Eastern Hypothetical Exposure Location

Child Resident/Dermal Exposure to Ground Water

Himco Dump Superfund Site
Intake and Risk Calculation

Noncarc Intake (mg/kg-day) Inorganics = (Cw x SA x Kp x ET x EF x ED x CF1 x CF2)/(BW x AT)
Noncarc Intake (mg/kg-day) Organics = (Cw x SA x (2 x Kp x sqrt(6 x tau x t/pi)) x EF x ED x CF1 x CF2)/(BW x AT)
Noncarc Intake (mg/kg-day) Benzene = (Cw x SA x (Kp x (/(1+B) + 2 x tau x ((1 + 3 x B)/(1+8))) x EF x ED x CF1 x CF2)/BW x AT)

SA -child (cm2)
teventVET(hours/event)
EF (days/year)

ED (years)

CF1 (L/cm3)

CF2 (mg/ug)

BW child - (kg)

AT noncarc (days)

Analyte

Arsenic

“lron

Chromium

Manganese

Thallium
Bis(2-ethylhexyl)phthalate
Benzene
1,2-Dichloropropane

wiredgwO1-14 / CRNOER

7,300
0.75
350
6
0.001
0.001
15
2,190
Cw (ug/L)*

24.3

28,100

13.1

3,080

6.7

8.0

3.0

2.0

Kp tau
(cmvhr) (hr)

0.001

0.001

0.001

0.001

0.001
3.30E-02 2.10E+01
2.00E-02 2.60E-01
1.00E-02 4.30E-01

B

1.30€-02

Intake RtDd Hazard Q
Noncarc mg-kg-d - Derm
8.51E-06 3.00E-04 2.84E-02
9.84E-03 1.50E-02 6.56E-01
4.59E-06 3.00E-05 1.53E-01
1.08E-03 1.88E-03 5.73E-01
2.35E-06 8.00E-05 2.93E-02
1.35E-03 2.00E-02 6.76E-02
3.57E-05 3.00E-03 1.19€-02
5.35E-07

Exposure Route Hazard Index: 1.52E+00 |




Appendix L

Geostatistical Analysis, Shallow Soil Samples
Construction Debris Area, Land Parcels N, R, T, and Q



23 November 2001 CENWO-HX-G

MEMORANDUM FOR CENWO-ED-GG (Grabowski)
SUBJECT: Kriging Results for Arsenic and Benzo(a)pyrene Parcels Q, R, and T, Himco Superfund Site

1. I have researched the results of the geostatistical analysis previously performed for the Himco Superfund
site, as onginally reported in 1999. At that time, the objective was to estimate the concentrations of arsenic
and benzo(a)pyrene (BaP) in shallow and deep soils on parcel N for risk assessment purposes. Recently,
the levels of the same constituents in all or parts of parcels Q, R, and T are of interest. The results of the
earlier analysis included projected concentrations for arsenic and BaP at locations within these parcels.

The results are provided in the table below

Location (Parcel, As Shallow ppm As Deep ppm BaP Shallow ppm BaP Deep ppm
coordinates*) (Kriging Variance)** | (Kriging Variance)** | (Kriging Variance)** | (Kriging Variance)**
Parcel Q, 600, 480 6.7 (0.69) 4.9 (0.76) 0.73 (0.159) . 0.41 (0.56)

600, 560 9.8 (0.79) 5.5(0.88) 0.42 (0.172) 0.68 (0.70)
Parcel R, 600, 400 4.5(1.3) 3.7(1.5) 0.45 (0.26) 0.38(1.1)
Parcel T, 480, 400 39097 19(1.1) 0.20 (0.20) 0.33 (0.82)

520, 400 48(1.1) 23(1.2) 0.26 (0.22) 0.36 (0.91)

560, 400 5.1(1.3) 2.9(1.4) 0.33 (0.25) 0.36 (1.1)

*Coordinates are relative to state-plane coordinate 406,000 easting, 1,531,500 northing and are in feet
**Kriging variance are measures of the confidence in the projected values; the higher the number, the more uncertainty associated
with the estimate.

2. The resuits indicate that the uncertainties in the estimated shallow arsenic concentrations are low
relative to the interpolated values. The same can be said for the deep arsenic and shallow BaP
concentrations in Parcels Q, and deep arsenic concentrations in Parcel R. Uncertainties are large relative to
interpolated concentrations for deep arsenic in Parcel T, shallow BaP in Parcels R and T, and deep BaP in
all parcels. This is largely due to the small concentration for these analytes in those parcels. In summary,
the uncertainties are not unreasonable for the highest values, which are of most concern.

3. Note that the shallow arsenic values were taken from a table (file) of results from the GeoEAS software.
The values for shallow arsenic in Parcel N in the table did not exactly match the values provided in the
original1999 report. The results are very close, however. The values provided above are believed to be the

values generated during the final 1999 analysis and should reliably represent the interpolated (kriged)
concentrations.

4. If you have any questions, do not hesitate to call me at 402-697-2655, or e-mail
dave.j.becker@usace.army.mil.

David J. Becker

Geologist

US Army Corps of Engineers

Hazardous, Toxic, and Radioactive
Waste Center of Expertise
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Himco Dump Superfund Site
Geostatistical Analysis, Shallow Soil Samples, Construction Debris Area

1. Introduction and Objective. The US Army Corps of Engineers (USACE) Omaha
District previously took shallow (0-0.5, 0.5-2, 2-4, and 4-6 foot depth) soil samples at 18
locations at the Himco Dump Superfund site, Construction Debris Area. No samples
were taken in one residential lot, parcel N, however. Since samples were taken at nearby
locations, Omaha District and the USACE Hazardous Toxic and Radioactive Waste
Center of Expertise conducted a geostatistical analysis in order to estimate exposure point
concentrations for arsenic and benzo(a)pyrene in parcel N.

2. Geostatistical Basis.

2.1. Variograms. Most people would agree that samples for whatever
measurements taken near to one another are more likely to yield similar or correlated
results than samples taken much farther apart. Indeed, the correlation of measurement
results as a function of sample location separation or spacing is typically found to
decrease with increasing sample separation. Geostatistics is a branch of statistics used to
determine the correlation of parameters, such as chemical concentrations, measured at
specific spatial locations. The properties of the observed correlation can be used as a
quantitative basis for estimates of the parameters at locations where there are no samples.
Unlike other spatial interpolation techniques, the properties of the correlation allow a
statistical evaluation of the goodness of the estimate. Rather than measuring the
correlation, geostatisticians typically compute the vaniance as a function of sample
separation and variance increases with increasing sample separation. The graph of
variance versus sample separation distance is called the variogram. When plotted on a
variogram, variance is typically found to be non-zero (less than perfect correlation) at
very small separation distances. The estimated variance at the near zero separation is
called the “nugget.” The variance typically increases to some limit at some finite sample
separation. The maximum variance is called the “sill” and the sample separation distance
at which the variance reaches the sill is called the range. The range represents the
distance beyond which the samples are essentially non-correlated or independent.
Sample spacing less than the range provides, to some degree, duplicate information about
the distribution of the parameter of interest. Once the variogram is constructed using site
data, a “model” variogram is fit to the data. These models are mathematical functions that
have specific properties and that are fit by eye similar to fitting a line or polynomial to
scattered data. These functions have a nugget value, a range, and a sill and are the basis
for the interpolation. Refer to USACE, 1997 for more information.

2.2. Kriging. As long as the samples are spaced at distances less than the range,
values for the parameter of interest can be estimated at unsampled locations with some
less-than-perfect certainty. The process of interpolating values at other locations in
geostatistics 1s called Kriging. Kriging is similar to other interpolation schemes, such as
inverse distance, in that known sample points near the point at which the parameters is to
be estimated are used to make the estimate. Each nearby point is assigned a weight based
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on the variance function observed in the variogram in computing an estimate. Obviously,
those nearby points that are closer are weighted more, based on the variogram model,
than those farther away. The fact that the weights are based on a statistical measure of
scatter or variance allows us to estimate the goodness of the estimate. Based on this, the
use of geostatistics was appropriate for the study objective at parcel N.

3. Procedure.

3.1 The locations (x,y coordinates) and sample results for arsenic and
benzo(a)pyrene for the 18 borings were compiled. Values for the 0-0.5 foot samples
were used as reported. Values for the 0.5-2, 2-4 and the 4-6 foot samples were averaged
for each borehole to account for the similar exposure scenario for those depths and to
account for the inconsistent sampling at these depths. These data were then analyzed
using the Geo-Eas software from EPA. Data files with the sample data, and all the
sample pair separations can be provided if desired.

3.2. Variograms were constructed for each depth and parameter. Given the
limited number of data points, “bin” widths for the sample separation distances were
typically multiples of 50-80 feet in order to achieve a variogram that was interpretable.
Given the small number of borings and the sample layout, the bin of shortest sample
separations was set at 0-80 feet. Typically, there were approximately 10-27 sample pairs
in each bin, with the lower numbers in the shorter sample separation bins. The number of
pairs normally should be over 20 (ASTM D5922-96, USACE, 1997), but larger bins
would have reduced the number of points used to assess the variogram and most bins had
nearly 20 pairs.

3.3. The resulting variogram points were then fit with a geostatistical model. In
all cases, a Gaussian model was found to adequately fit the points on the variogram. The
models and actual variograms are provided as figures 1-4. The bins used are also shown

on the figures. The nuggets, ranges, and sills for the four data sets are summarized
below:

Arsenic (shallow) Nugget=0.2 Sill=1.9 Range = 150 feet

Arsenic (deep) Nugget =0.2 Sill=2.5 Range = 150 feet
BaP (shallow) Nugget = 0.02 Sill = 0.07 Range = 150 feet
BaP (deep) Nugget=0 Sill=1.3 Range = 130 feet

3.4. The models were used in Kriging to estimate the parameters in parcel N.
Given the use of the data for estimating exposure point concentrations, a process called
block Kriging was used. Block Kriging is a method by which multiple points are
estimated in a “block” or area and the average of these estimated values are assigned to
the block. Blocks measured 40x80 feet in all cases and 4 points were estimated in each
block. X and Y coordinates for each (lower left corner) block relative to State Plane
Coordinates E406000 and N1531500 are provided. Kriging results are provided as maps
(figures 5-8). The estimated values within the Construction Debris Area in parcel N are
summarized below.
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Arsenic Shallow

X(ft)
240.
240.
240.
280.
280.
320.
320.
320.
320.

[ elNelolNelNo ool ol

X(ft)
240.
240.
240.
280.
280.
280.
280.
320.
320.
320.
320.

ool olelNelNolNelelelNe Nl

X(ftc
240.
240.
240.
280.
280.
280.
280.
320.
320.
320.
320.

[eNeNeolNolelNelNoleloRoR R

X(ft)
240.
240.
240.
280.
280.
280.
280.
320.
320.
320.
320.

[eleloNolNolNelNoloeloRoleo)

Y(ft)
560.
640.
720.
560.
640.
480.
560.
640.
720.

ol olNeoleoNeNeNo ool

Y(ft)
560.
640.
720.
480.
560.
640.
720.
480.
560.
640.
720.

Y (ft)
560.
640.
720.
480.
560.
640.
720.
480.
560.
G40.
720.

[eNelNeoNoNeoNeNolNeNolNolNeol

Y(ft)
560.
640.
720.
480.
560.
640.
720.
480.
560.
640.
720.

OO OO0 OO0 00O o

C OO0 00000 OO0

Conc
.64086300
.87503600
.52030500
.30817800
.44265900
.31944800
.17966600
.24361900
.55175700

S S a a  al a

Conc

{ppm)

Ksd

1.24807300
.7548539900
1.07919500
1.07621600
.964566300
1.18215100
.751098500
.845973700
1.44878500

Arsenic Deep
Conc (ppm)

.900830400
.961112700
.674256700
.859193300
.753817600
.750098900
.762612500
.837811100
.678439800
.624428600
.703130500

BaP Shallow
Conc (ppm)

.178
.164
.125
.159
.178
.169
. 147
.164
.180
172
.159

BaP Deep

(ppm)
.178
.165
.123
.174
.173
.168
.151
177
L172
.169
.165

Ksd

.244
.167
.213
.273
.219
.200
.262
.234
.165
.181
.279

Ksd

.051
.638
.872
.151
.913
.843
.122
.979
.623
.695
.176

1

Ksd

.39035800

.828190400

R

.15487200
.59161600
.20034900
.06746800
.51910300
.31922700

.836339200
.949391600

1

.63038500



3.5. In order to assess the goodness of the estimates, the Kriging standard
deviations (Ksd) for each estimate were compared. The Ksd for the points in parcel N
were very consistent with the Ksd for the estimates elsewhere in the sampled area
indicating that the interpolation for values in parcel N was as accurate as the
interpolations anywhere within the study area. The Ksd may be larger than the value and
only have meaning for one-sided (positive) evaluations of the concentrations. Note that
Kriging estimates were not made for most areas on the maps since they lie outside of the
sampled region. The Kriging was conducted with the requirement that at least four actual
data points have be used (have non-zero weights = be within the “range” of the
interpolated point) to estimate the value. This avoids extrapolation of values outside of
the study area. Another measure of the adequacy of the estimates is to perform what
geostatisticians call cross-validation. Cross validation involves estimating, by Kriging,
the value at an actual sampled data point, but without using the value reported for that
point. As long as the estimated value (estimated without the observed value in the
Kriging process) is reasonably close to the observed value, then the Kriging is relatively
accurate. Cross validation for points in the western half of the study area (near parcel N)
showed a very good accuracy.

4.0 Conclusions. The ranges observed on the variograms clearly indicate that the sample
points outside but near parcel N were close enough to provide reasonably good estimate
of the concentrations in parcel N. The Kriging estimates of chemical concentrations in
soils appear to have reasonable accuracy based on the Ksd and cross validation results.
These results should be usable for the risk assessment of parcel N.

5.0 References.

5.1. US Army Corps of Engineers, Engineer Technical Letter ETL 1110-1-175,
Practical Aspects of Applyving Geostatistics at Hazardous, Toxic, and Radioactive Waste

Sites, 30 June 1997. Available at http://www usace.army.mil/inet/usace-docs/eng-tech-ltrs/.
Prepared by the US Geological Survey for USACE.

5.2. ASTM D5522-96, “Standard guide for analysis of spatial variation in
geostatistical site investigations.”
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{' ) Himco Soil, Construction Debris Area
6
Easting feet F7.1 Measured from E406,000, N1531500
Northing feet F7.1 ’
As-shlw ppm  G16.9 Data for 0-0.5 feet
As-deep ppm  G16.9 Average of 0.5-2, 2-4, and 4-6 foot samples
BaP-shlw ppm  F10.3  Data for 0-0.5 feet
BaP-deep ppm  F10.3  Average of 0.5-2, 2-4, and 4-6 foot samples

105.0 735.0 1.0 130 0.18 0.18 'SB-03'

140.0 663.0 1.00 0.85 0.175 0.193 'SB-04'

190.0 700.0 1.2 0.6 0.089 0.110 'SB-05'

200.0 635.0 2.1 1.1 0.18 0.18 'SB-06'

395.0 600.0 23 0.7 0.17 0.17 'SB-07

332.0 600.0 1.1 0.55 0.18 0.17 'SB-08'

445.0 585.0 1.7 0.8 0.18 0.18 'SB-09'

380.0 505.0 1.5 092 0.18 0.17 'SB-10'

- 525.0 555.0 125 3.8 043 0.78 'SB-11
500.0 530.0 1.1 0.8 0.18 0.26 'SB-12

505.0 460.0 2.1 09 0.066 0.18 'SB-13'

455.0 450.0 0.83 0.85 0.053 0.18 'SB-14

630.0 500.0 6.0 5.7 1.0 036 'SB-15

657.0 550.0 3.9 4.7  0.053 033 'SB-16'

o 710.0 515.0 1.5 27 028 0.062 'SB-17
k / 760.0 355.0 1.5 4.1 0.28 05 'SB-18'
850.0 370.0 34 54 0430 094 'SB-19'

770.0 275.0 5.8 9.5 .3 6.35 'SB-20'



@

Kriging estimates produced from data file HimcoSol.grd

4

Easting feet F9.1

Northing feet F9.1

*As-deep ppm G18.9

KSDAs-deep G18.9

' .0 .0 .1000000E+32 .1000000E+32
0 80.0 .1000000E+32 .1000000E+32
0 160.0 .1000000E+32 .1000000E+32
0 240.0 .1000000E+32 .1000000E+32
.0 320.0 .1000000E+32 .1000000E+32
.0 400.0 .1000000E+32 .1000000E+32
0 480.0 .1000000E+32 .1000000E+32
0 560.0 .1000000E+32 .1000000E+32
0 640.0 .1000000E+32 .1000000E+32
.0 720.0 .1000000E+32 .1000000E+32
40.0 .0 .1000000E+32 .1000000E+32
40.0 80.0 .1000000E+32 .1000000E+32
40.0 160.0 .1000000E+32 .1000000E+32
40.0 240.0 .1000000E+22 .1000000E+32
40.0 320.0 .1000000E+32 .1000000E+32
40.0 400.0 .1000000E+32 .1000000E+32
40.0 480.0 .1000000E+32 .1000000E+32
40.0 560.0 ..1000000E+32 .1000000E+32
40.0 640.0 - 1.09876800 1.69777500
40.0 720.0 1.26157700 1.40171400
80.0 .0 .1000000E+32 .1000000E+32
80.0 80.0 .1000000E+32 .1000000E+32
80.0 160.0 .1000000E+32 .1000000E+32
80.0 240.0 .1000000E+32 .1000000E+32
80.0 320.0 .1000000E+32 .1000000E+32
80.0 400.0 .1000000E+32 .1000000E+32
80.0 480.0 .1000000E+32 .1000000E+32
80.0 560.0 1.07030900 1.80355800
80.0 640.0 1.05562700 1.34621700
80.0 720.0 1.27907100 772247100
120.0 .0 .1000000E+32 .1000000E+32
120.0  80.0 .1000000E+32 .1000000E+32
120.0 160.0 .1000000E+32 .1000000E+32
120.0 240.0 .1000000E+32 .1000000E+32
120.0 320.0 .1000000E+32 .1000000E+32
120.0 400.0 .1000000E+32 .1000000E+32
120.0 480.0 .1000000E+32 .1000000E+32
120.0 560.0 1.09291700 1.69212900
120.0 640.0 977511000 .804943600



120.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
320.0
320.0
320.0
320.0

720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

1.10042800

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.03273600
.942508300
.820166600

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

986399000
995256800
647429000

.0 .1000000E+32

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1000000E+32

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.900830400
961112700
674256700

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.859193300
753817600
.750098900
762612500

.0 .1000000E+32

80.0
160.0
240.0

.1000000E+32
.1000000E+32
.1000000E+32

420780100
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.48993600
500615700
581466300
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.39210700
379737800
646482800
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.39035800
828190400
1.15487200

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32

~ .1000000E+32.
.1000000E+32
1.59161600
1.20034900
1.06746800
1.51910300
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32



320.0
320.0
320.0
320.0
320.0

320.0 -

360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0

320.0 .1000000E+32 .1000000E+32
400.0 .1000000E+32 .1000000E+32
480.0 .837811100 1.31922700
560.0 .678439800 .836339200
640.0 .624428600 .949391600
720.0 .703130500 1.63038500
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 .1000000E+32 .1000000E+32°
480.0 1.30383200 .816033900
560.0 .710375900 606941100
640.0 .801045200 907012200
720.0 .716032000 1.66519400
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 .860390100  1.43296300
480.0 917460700 .568975900
560.0 461143900  .556539700
640.0 1.00120200 959931300
720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 1.64742600 1.13523000
480.0 .411550400 .553026300
560.0 .406334300 .501640400
640.0 1.31061000 1.11159300
720.0 1.66273100 1.76138900 .
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 1.91845000 1.10034600
480.0 .346711700 411448100
560.0 1.26138100 429463500
640.0 2.09110200 1.25290800



480.0
520.0

520.0

520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
680.0
680.0
680.0
680.0

720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 2.28765200 1.23737900
480.0 1.47772600 476865400
560.0 3.13270200 400813500
640.0  3.45492400 1.38633500
720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32

240.0 .1000000E+32 .1000000E+32 -
320.0 .1000000E+32 .1000000E+32
400.0 2.90075000 1.44237600
480.0 3.39538100 .844537100
560.0 4.77549400 .730734400
640.0 3.81648300 1.47845000
720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 4.77212000 1.70765900

1400.0 3.65032000 1.51258800

480.0 4.85397400 757833900
560.0 5.45838000 .884211800
640.0 3.83191300 1.57840100
720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 4.39565700 1.50381300
480.0 5.00783300 616085900
560.0 4.95300500 .567198300
640.0 3.75623100 1.58298800
720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32



680.0
680.0
680.0
680.0
680.0
680.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
720.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0

320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

6.12069800
3.92533700
3.91924600
3.78684600
4.02250200

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

3.69277300
3.08465500

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

3.54594300
3.21387900

.1000000E+32
.1000000E+32
.1000000E+32

1.49523600
1.41625800
779768300
.592934300
1.61475000
.1000000E+32

.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
1.16929500
.823924100
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
949478100
1.19590300
.1000000E+32
.1000000E+32
.1000000E+32



Kriging estimates produced from data file himcosol.grd
4

Easting feet

Northing feet

*As-shlw ppm

KSDAs-shlw
.0 .0
.0 80.0

F8.1
F8.1
G17.9
G17.9
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32

.0 160.0
240.0
320.0
400.0
480.0
560.0
640.0
0 7200
400 .0
40.0 80.0

SCooooo

40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
120.0
120.0
120.0
120.0
120.0
120.0

1120.0
120.0
120.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.50640500
1.69450600

.0 .1000000E+32

80.0

- 160.0

240.0
320.0
400.0
480.0
560.0
640.0
720.0
0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0

1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.57079100
1.30474800
1.57146900

.1000000E+32

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.62637400
1.21348200

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.48571300
1.23402200

.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
1.57691800
1.18555300
699767700

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.48110800
.728943100



120.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
160.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
200.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
240.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
280.0
320.0
320.0
320.0
320.0

720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.34149400

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.67974900
1.45482800
1.21408000

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.77503500
1.86259200
1.27062900

1.66417800
1.86519800
1.39367200

1.48543500
1.20309500
1.36067900
1.55419400

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

402007700

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.30652200
465053200
531326900

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.22310900
373194800
.597966300

.1000000E+32: .1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E~+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.22084300
.746266400
1.02313800

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32 .
.1000000E+32

1.39194100
1.06162700
948926800
1.33024900

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32



<)

320.0
320.0
320.0
320.0
320.0
320.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
360.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
400.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
440.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0
480.0

320.0 .1000000E+32 .1000000E+32
400.0 .1000000E+32 .1000000E+32
480.0 1.42858600 1.16040300
560.0 1.19321000 .749729300
640.0 1.24754200 .845938600
720.0 138135700  "1.42549800
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 .1000000E+32 .1000000E+32
480.0 2.81702600 .735042800
560.0 1.63570300 .549007100
640.0 2.30336400 .805499000
720.0 1.55309500 1.45529400
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 .984418400-  1.25943700
480.0 1.22287800 .526616400
560.0 .746102000 .504326200
640.0 3.07119000 .852109200
720.0 .1000000E+32 .1000000E+32
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 3.75327100 1.00829100
480.0 -.497963800 .510820800
560.0 .307268800 465131300
640.0 3.81494900 979385300
720.0 5.06951400 1.53959700
.0 .1000000E+32 .1000000E+32
80.0 .1000000E+32 .1000000E+32
160.0 .1000000E+32 .1000000E+32
240.0 .1000000E+32 .1000000E+32
320.0 .1000000E+32 .1000000E+32
400.0 3.85915100 973503600
480.0 -317070400E-01 .386942500
560.0 3.36223000 405285100
640.0 6.13682700 1.10793600



€

480.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
520.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
560.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
600.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0
640.0

640.0

680.0
680.0
680.0
680.0

720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0

480.0 .

560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

4.79375600
3.24673200
9.24508900
8.88116600

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

5.07646100
6.32755700
12.1301900
9.30925300

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

3.81733200
4.54842900
6.68890400
9.83442200
6.87726200

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

3.64849900
4.91333200
5.71633600
5.13356400

.1000000E+32
.1000000E+32

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32

.1000000E+32
1.09296400
449687900
385252600
1.22217500

.1000000E+32

.1000000E+32
.1000000E+32

.1000000E+32

.1000000E+32

.1000000E+32
1.26691100
760464500
669914400
1.30084600

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.49278600
1.32429600
.689772100
793134700
1.38224200

.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32 _

1.31667800
.568536600
.528842700
1.38698200

.1000000E+32
.1000000E+32

80.0 .1000000E+32 .1000000E+32

160.0
240.0

.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32



680.0
680.0
680.0
680.0
680.0
680.0
720.0
720.0
720.0

720.0

720.0
720.0
720.0
720.0
720.0
720.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0
760.0

320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0
.0
80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

3.92278300
2.78497600
3.02709100
2.86756300
6.08831000

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.91261200
1.84130200

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.57442400.
1.65511100

.1000000E+32
.1000000E+32
.1000000E+32

1.30913600
1.24106600
699291500
546800300
1.41492000

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.03259500
743938700

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.845612900
1.05742800

.1000000E+32
.1000000E+32
.1000000E+32



Kriging estimates produced from data file HimcoSol.grd

4
Easting feet
Northing feet

*BaP-deep ppm

KSDBaP-dee
.0 .0
.0 80.0

F8.1
F8.1
F11.3
F11.3

.1000000E+32

.1000000E+32

.1000000E+32
.1000000E+32

coocoocooo

-

40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
40.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
80.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0

160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

.0 .1000000E+32
.1000000E+32

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0
720.0

0 .

80.0
160.0
240.0
320.0
400.0
480.0
560.0
640.0

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.0 .1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

178

179

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
175
.194
.188
1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
181
203

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.229

1.042

.1000000E+32
.1000000E+32

.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32
.1000000E+32

1.279
1.013
541

1000000E+32
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Kriging estimates produced from data file HimcoSol.grd
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Appendix M - Toxicological Profiles

Antimony

Arsenic

Benzene
Bis(2-ethylhexyl)phthalate (BEHP)
Calcium

Carbazole

Chromium

Copper :
1,2-Dichloropropane

Iron

Lead

Manganese

Mercury

Nickel

Polynuclear Aromatic Hydrocarbons (PAH’s)
Sodium

Thallium

Vinyl Chloride



Antimony

Antimony is found at very low levels in the environment, so low that it often cannot be measured.
Antimony enters the environment during the mining and processing of its ores and in the production
of antimony metal, alloys, antimony oxide, and combinations of antimony with other substances.
Some antimony in the environment is less tightly attached to particles and may be taken up by plants
and animals (ATSDR 1992).

The concentration of antimony in air ranges from a fraction of a nanogram in a cubic meter of air

(ng/m?®) to about 170 ng/m*(ATSDR 1992).

The concentration of antimony that is dissolved in rivers and lakes is very low, usually less than 5
parts of antimony in 1 billion parts of water (ppb). (ATSDR 1992).

Soil usually contains very low concentrations of antimony, less than 1 part of antimony in a million
parts of soil (ppm). High concentrations of antimony may be found in soil due to settling of dust
released during processing. Also, waste from antimony-processing and other antimony-using
industries is usually dumped onto the soil (ATSDR 1992).

Exposure to antimony at high levels canresultin a variety of adverse health effects. Breathing high
levels for a long time can irritate your eyes and lungs and can cause heart and lung problems,
stomach pain, diarrhea, vomiting, and stomach ulcers (ATSDR 1995).

Ingesting large doses of antimony can cause vomiting in humans. Other effects in humans caused
by ingesting it are unknown. Long-term animal studies have reported liver damage and blood
changes in animals who ingested antimony. Antimony can irritate the skin with prolonged contact
(ATSDR 1995).

Exposure to 9 milligrams per cubic meter of air (mg/m ?) of antimony for a long time can irritate
eyes, skin, and lungs. Breathing 2 mg/m* of antimony for a long time can cause lung disease

(pneumoconiosis), heart problems (altered electrocardiograms), stomach pain, diarrhea, vomiting,
and stomach ulcers. It is not known if antimony can cause cancer or birth defects, or affect

reproduction in humans.

In short-term studies, rats and guinea pigs that inhaled very high levels of antimony died. Rats
inhaling high levels of antimony for several days had lung, heart, liver, and kidney damage. In
long-term studies, rats that inhaled very low levels of antimony had eye irritation, hair loss, lung
damage, and heart problems. Dogs and rats that inhaled low levels of antimony for a long period
had heart problems (changes in EKGs). Problems with fertility were also noted. Problems with
fertility have been observed in rats that inhaled very high levels of antimony for a few months
(ATSDR 1995). Lung cancer has been observed in some studies of rats inhaling high concentrations
of antimony. Antimony has not been classified for cancer effects by the Department of Health and
Human Services (DHHS), the International Agency for Research on Cancer (IARC), or the
Environmental Protection Agency (EPA). (ATSDR 1992)
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Antimony can have beneficial effects when used for medical reasons. It has been used to treat

- people infected with parasites (ATSDR 1995). Persons who have had too much antimony or are

sensitive to it when it was injected into their blood or muscle and have experienced adverse health
effects, including diarrhea, joint and/or muscle pain, vomiting, problems with the blood (anemia)
and heart problems (altered electrocardiograms). (ATSDR 1992).

EPA has set a Maximum Contaminant Level (MCL) of 0.006 mg/L (0.006 ppm) for antimony in
public drinking water supplies. EPA has found antimony to potentially cause the following health
effects from acute exposures at levels above the MCL: nausea, vomiting and diarrhea. Short-term
exposures in drinking water considered "safe" for a 10-kg (22 1b.) child consuming one liter of water
per day: a long-term (up to 7 years) exposure to 0.01 mg/L.. Antimony has the potential to cause the
following health effects from long-term exposures at levels above the MCL: decreased longevity,
altered blood levels of glucose and cholesterol. (OGWDW, on-line).

This substance/agent has not undergone a complete evaluation and determination under US EPA's
IRIS program for evidence of human carcinogenic potential (IRIS, on-line).

The Oral RfD of 4x10-4 mg/kg-day is based on a lowest-observed-adverse-effects-level (LOAEL)
of 0.35 mg/kg-day and longevity, blood glucose, and cholesterol effects in a rat chronic oral

bioassay; the confidence in the oral RfD is Low. The antimony Oral RfD value was last revised on
02/01/1991. (IRIS, on-line)

No Reference Concentration for Chronic Inhalation Exposure (RfC) is available at this time. (IRIS,
on-line)
References

ATSDR (Agency for Toxic Substances and Disease Registry), Toxicological Profile for Antimony,
1992

ATSDR ToxFAQs 1995
USEPA IRIS (Integrated Risk Information System), on-line.

USEPA OGWDW, Technical Fact Sheet on Antimony, on-line.



Arsenic

Arsenic is a naturally occurring element widely distributed in the earth's crust. In the environment,
arsenic is combined with oxygen, chlorine, and sulfur to form inorganic arsenic compounds. Arsenic
in animals and plants combines with carbon and hydrogen to form organic arsenic compounds.
(ATSDR 2001)

Inorganic arsenic compounds are mainly used to preserve wood. Organic arsenic compounds are
used as pesticides, primarily on cotton plants. (ATSDR 2001)

The concentration of arsenic in soil varies widely, generally ranging from about 1 to 40 parts of
arsenic to a million parts of soil (ppm) with an average level of S ppm. The concentration of arsenic
in natural surface and groundwater is generally about 1 part in a billion parts of water (1 ppb) but
may exceed 1,000 ppb in mining areas or where arsenic levels in soil are high. Levels of arsenic in
food range from about 20 to 140 ppb. People normally take in small amounts of arsenic from the air,
water, and food. Levels of arsenic in the air generally range from less than 1 to about 2,000
nanograms (1 nanogram equals a billionth of a gram) of arsenic per cubic meter of air (less
than1-2,000 ng/m3). The level of inorganic arsenic (the form of most concern) taken ir: from these
sources is generally about 3.5 pg/day. (ATSDR 2000)

Organic arsenic compounds aie less toxic than inorganic arsenic compounds. Exposure to high levels
of some organic arsenic compounds may cause similar effects as inorganic arsenic. (ATSDR 2001)

Large oral doses (above 60,000 ppb in food or water) can produce death. Ingestion of lower levels
of inorganic arsenic (ranging from about 300 to 30,000 ppb in food or water) could produce irritation
of the stomach and intestines, with symptoms such as stomach ache, nausea, vomiting, and diarrhea.
Other effects of ingested inorganic arsenic include decreased production of red and white blood cells
which may cause fatigue, abnormal heart rhythm, blood-vessel damage resulting in bruising, and
impaired nerve function causing a "pins and needles" sensation in the hands and feet. (ATSDR
2000)

Ingesting or breathing low levels of inorganic arsenic for a long time can cause a darkening of the
skin and the appearance of small "corns" or "warts" on the palms, soles, and torso. Skin contact with
inorganic arsenic may cause redness and swelling. (ATSDR 2001)

Several studies have shown that inorganic arsenic can increase the risk of lung cancer, skin cancer,
bladder cancer, liver cancer, kidney cancer, and prostate cancer. The World Health Organization
(WHO), the Department of Health and Human Services (DHHS), and the EPA have determined that
inorganic arsenic is a human carcinogen. (ATSDR 2001)

EPA has set limits on the amount of arsenic that industrial sources can release to the environment
and has restricted or canceled many uses of arsenic in pesticides.

EPA initially set a Maximum Contaminant Level (MCL) of 0.05 parts per million (0.05 ppm or 50
ppb) for arsenic in public drinking water supplies. As required by the Clean Water Act, EPA



reexamined and revised the arsenic drinking water standard to 0.01 ppm (10 ppb); the EPA final rule
for arsenic in drinking water, was published on January 22,2001 in the Federal Register. (FR, 2001)
On February 22, 2002 the revised arsenic in drinking water rule became effective; the date by which
systems must comply with the new 10 ppb standard is January 23, 2006. (OGWDW, on-line)

The Occupational Safety and Health Administration has set a worker permissible exposure limit
(PEL) of 10 micrograms arsenic per cubic meter of workplace air (10 pg/m?) for an 8 hour shift of
a 40 hour work week. (NIOSH, June 1997)

Arsenic has been classified as a Category A (Human Carcinogen) based on sufficient evidence from
human data. An increased lung cancer mortality was observed in multiple human populations
exposed primarily through inhalation. Also, increased mortality from multiple internal organ cancers
(liver, kidney, lung, and bladder) and an increased incidence of skin cancer were observed in
populations consuming drinking water high in inorganic arsenic. The cancer toxicity values were
last revised on 04/10/1998. (IRIS, on-line)

The Oral Slope Factor is 1.5 per mg/kg-day, based on skin cancer in humans exposed through
ingestion of drinking water. (IRIS, on-line)

The Drinking Water Unit Risk is 5x10 per mg/L. (IRIS, on-line)

The Inhalation Unit Risk is 4.3E-3 per (ug/m3), based on lung cancer in human males occupationally
exposed. (IRIS, on-line)

The Reference Dose for Chronic Oral Exposure (RfD) of 3x10* mg/kg-day is based on a no-
observed-adverse-effects level (NOAEL) of 0.009 mg/L converted to 0.0008 mg/kg-day and
hyperpigmentation, keratosis and possible vascular complications with human chronic oral
exposure; the confidence in the oral RfD is Medium. A screening-level review conducted by an
EPA contractor of the more recent toxicology literature pertinent to the RfD for Arsenic (inorganic)
in September 2002 identified one or more significant new studies. The Oral RfD was last revised

on 02/01/1993. (IRIS, on-line)

No Reference Concentration for Chronic Inhalation Exposure (RfC) is available at this time. (IRIS,
on-line)

The ATSDR Minimal Risk Level for acute, oral ingestion exposure is 0.005 mg/kg/day to prevent
gastrointestinal problems. (ATSDR, 2002)
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Bis(2-ethylhexyl)phthalate (BEHP)

BEHP is a manufactured chemical that is commonly added to plastics to make them flexible. Other
names for this compound are dioctyl phthalate (DOP) and di(2-ethylhexy!l) phthalate (DEHP). (Note
that di-n-octyl phthalate, however, is a different chemical.). BEHP is a colorless liquid with almost
no odor. It does not evaporate easily, and little will be present in the air even near sources of
production. It dissolves more easily in materials such as gasoline, paint removers, and oils than it
does in water. [tis present in many plastics, especially vinyl materials, which may contain up to 40%
- DEHP, although lower levels are common.

BEHP enters the body during ingestion of food or water containing this material or inhalation of
contaminated air. Small amounts of BEHP might enter the body by skin contact with plastics, but
scientists are fairly certain that very little enters this way. Most BEHP that enters the body in food,
water, or air is taken up into the blood from the gastrointestinal tract and lungs. BEHP can be
introduced directly into the bloodstream during a blood transfusion, receiving medicines through
flexible plastic tubing, or having dialysis treatments.

After BEHP is ingested, most of it is rapidly broken down in the gut to MEHP and 2-ethylhexanol.
Breakdown is much slower if BEHP enters the blood directly by way of a transfusion. Although
some MEHP is absorbed into the bloodstream from the gut, MEHP is poorly absorbed, so that much
ofingested BEHP leaves the body in the feces. The compounds that do enter the blood travel through
the bloodstream to the liver, kidneys, testes, and other tissues, and small amounts might become
stored in fat tissues and could possibly be secreted in breast milk. Most of the BEHP, MEHP, and
2-ethylhexanol leaves the body within 24 hours in the urine and feces.

At the levels found in the environment, BEHP is not expected to cause harmful health effects in
humans. Most of what we know about the health effects of BEHP comes from studies of rats and
mice given high amounts of BEHP. Harmful effects in animals generally occurred only with high
amounts of BEHP or with prolonged exposures. The absorption and breakdown of BEHP in
humans is different than in rats or mice, so the effects seen in rats and mice may not occur in
humans.

Rats that breathed BEHP in the air showed no serious harmful effects. Their lifespan and ability to
reproduce were not affected. Brief oral exposure to very high levels of BEHP damaged sperm in
mice. Although the effect reversed when exposure ceased, sexual maturity was delayed in the
animals. High amounts of BEHP damaged the liver of rats and mice. Whether or not BEHP

contributes to human kidney damage is unclear.

Skin contact with products containing BEHP will probably cause no harmful effects because it
cannot be taken up easily through the skin.

EPA has set a Maximum Contaminant Level (MCL) for the amount of BEHP that may be present
in public drinking water supplies at 6 parts of BEHP per billion parts of water (6 ppb or 6 ug/L), to
protect against damage to the liver and testes, reproductive effects, and an increased risk of cancer.
(OGWDW, on-line) EPA requires that spills of 100 pounds or more of BEHP to the environment



be reported to the agency.

The Department of Health and Human Services (DHHS) has determined that BEHP may reasonably
be anticipated to be a human carcinogen. The International Agency for Research on Cancer (IARC)
has stated that BEHP cannot be classified as to its carcinogenicity to humans. The EPA has
determined that BEHP is a probable human carcinogen (B2), based on significant dose-related
increases in liver tumors with orally administered DEHP in multiple animal studies (rats and mice
of both sexes). The cancer assessment was last revised on 02/01/1993. (IRIS, on-line)

The Oral Slope Factor of 1.4x10? mg/kg/day is based on evidence of hepatocellular carcinoma and
adenoma in male mice administered BEHP in their diet. (IRIS, on-line)

The Drinking Water Unit Risk is 4.0x107 per ug/L. (IRIS, on-line)

No Inhalation Unit Risk is available at this time. (IRIS, on-line)

A Reference Dose for Chronic Oral Exposure (RfD) of 2x10-2 mg/kg-day was developed from the
lowest-observed-adverse-effects-level (LOAEL) of 19 mg/kg-day, based on increased relative liver
weight in a guinea pig subchronic to chronic oral bioassay; the confidence in the RfD is medium.

The RfD was last revised on 05/01/1991. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) was not assessed. (IRIS, on-
line)

A provisional ATSDR Minimal Risk Level (MRL) for intermediate oral exposure of 0.1 mg/kg/day
was developed to protect against developmental effects. (ATSDR, 2002)
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Benzene

Benzene is a colorless liquid with a sweet odor. It is volatile, slightly soluble in water, and
flammable. Benzene occurs naturally and is also produced by man. It is used in production of
chemicals, and in the manufacturing of some types of rubbers, lubricants, dyes, detergents, drugs and
pesticides. Industrial processes are the main source of benzene in the environment. Benzene in
water and soil may evaporate into the air where it is degraded in a few days. Benzene biodegrades
under aerobic conditions, but a portion of benzene is expected to be lost due to volatilization
(ATSDR, 1997).

Most people are exposed to a small amount of benzene on a daily basis. The major sources of
benzene exposure are gasoline, automobile exhaust, industrial emissions, and tobacco smoke. Brief
exposure to very high levels of benzene in air can result in death. Exposure to lower levels may
cause drowsiness, dizziness, headaches, and unconsciousness. These effects usually disappear once
exposure is interrupted. Ingestion of foods or beverages containing high levels of benzene may
result in vomiting, dizziness, convulsions, and death. Human health effects associated with ingestion
of lower levels of benzene are currently unknown. Dermal contact with benzene may cause redness
or blisters (ATSDR, 1997).

The majority of information on the effects of long-term exposure to benzene is from studies
involving occupational exposure of employees to ambient levels of benzene much greater than the
levels normally encountered by the general population. Inhalation of benzene for long periods of
time may cause adverse effects in the tissues that form blood cells, especially the bone marrow. This
may result in disruption of normal blood production and cause a decrease in important blood
components, leading to anemia or excessive bleeding. Blood production may return to normal upon
disruption of exposure. Benzene exposure can be harmful to the immune system, enhancing the
probability of infection and perhaps lowering the body’s defense against tumors. Long-term
exposure to benzene in the air causes leukemia and has been associated with genetic changes
(ASTDR, 1997).

Long-term exposure to benzene may also damage the reproductive organs. Some female workers
who breathed high levels of benzene for many months experienced irregular menstrual cycles.
Examination of these women revealed a decrease in ovary size. However, exposure levels were not
documented, and it was not proven that benzene was responsible for the effects. Currently it is not
known what effects benzene exposure has on the developing fetus in pregnant women. Studies in
which pregnant laboratory animals were exposed to benzene resulted in low birth weights, delayed
bone formation, and bone marrow damage (ATSDR, 1997).

EPA set a Maximum Contaminant Limit (MCL) of 0.00S parts per million (0.005 mg/L or 5 p/L)
for benzene in public drinking water supplies, based on a potential for anemia, decreases in blood
platelets, and increased risk of cancer with ingestion of drinking water containing benzene above the
MCL. (OGWDW, on-line) ‘

The Occupational Health and Safety Administration has set a worker permissible exposure limit
(PEL) of 1 ppm benzene in workplace air for an 8 hour shift of a 40 hour work week. (NIOSH, 1997)
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Benzene is classified as a Group A carcinogen ("known" Human Carcinogen) for all routes of
exposure based upon convincing human evidence as well as supporting evidence from animal
studies. Epidemiologic studies and case studies provide clear evidence of a causal association
between exposure to benzene and acute nonlymphocytic leukemia (ANLL) and also suggest
evidence for chronic nonlymphocytic leukemia (CNLL) and chronic lymphocytic leukemia (CLL).
Other neoplastic conditions that are associated with an increased risk in humans are hematologic
neoplasms, blood disorders such as preleukemia and aplastic anemia, Hodgkin's lymphoma, and
myelodysplastic syndrome (MDS). These human data are supported by animal studies. The
experimental animal data add to the argument that exposure to benzene increases the risk of cancer
in multiple species at multiple organ sites (hematopoietic, oral and nasal, liver, fore-stomach,
preputial gland, lung, ovary, and mammary gland). It is likely that these responses are due to
interactions of the metabolites of benzene with DNA. The cancer toxicity values were last revised
on 1/19/2000. (IRIS, on-line)

The Oral Slope Factor range of 1.5x107 - 5.5x107? per mg/kg-day is based on leukemia in humans
and is extrapolated from occupational inhalation exposure. (IRIS, on-line)

The Drinking Water Unit Risk range is 4.4x10™ - 1.6x107 per mg/L. (IRIS, on-line)

The Air Unit Risk range of 2.2x107 - 7.8x10” per mg/m? is based on leukemia in humans with
occupational inhalation exposure. (IRIS, on-line)

The EPA NCEA Superfund Technical Support Center (STSC) has developed a provisional
Reference Dose for Chronic Oral Exposure (RfD) of 1x10~ mg/kg-day for noncarcinogenic effects
from oral exposure to benzene. (NCEA,1998)

The EPA NCEA Superfund Technical Support Center (STSC) has developed a provisional
Reference Concentration for Chronic Inhalation Exposure (RfC) of 9x10 7 mg/m® for
noncarcinogenic effects from inhalation exposure to benzene. (NCEA, 1998)

The ATSDR Minimum Risk Level (for acute inhalation) is 0.05 ppm to protect against
immunological effects. (ATSDR, 2002).
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Calcium

Calcium is an essential nutrient, and is necessary for building bones and teeth and in maintaining
bone strength. Calcium is also used in muscle contraction, blood clotting, and maintenance of cell
membranes. The National Academy of Sciences (NAS) Institute of Medicine has established an
upper intake level (ULs) for calcium of 2,500 mg per day for all age groups over 1 year of age and
for pregnant and lactating females.(NAS, 1999) For infants, ULs were not determined for calcium
because of the lack of data on adverse effects in this age group and concern regarding infant’s
possible lack of ability to handle excess amounts. The NAS indicates that caution is warranted, and
food should be the source of intake by infants. The UL critical adverse effect for infants ingesting
excess calcium is milk-alkali syndrome. (NAS, 1999).

Although no adverse effects have been observed in many healthy adults consuming up to 2,500 mg
of calcium per day, high intakes may induce constipation and place up to half of otherwise healthy
hypercalciuric males at increased risk of urinary stone formation (NRC, 1989). A high calcium
intake may inhibit the intestinal absorption of iron, zinc, and other essential minerals (NRC, 1989).
Ingestion of very large amounts may result in hypercalciuria, hypercalcemia, and deterioration in
renal function in both sexes (NRC, 1989).

According to the Joint National Committee's report, evidence suggests that calcium may play a role
in reducing the risk of high blood pressure. For this reason, nutrition experts often encourage people
with hypertension to increase their intakes of calcium. (FDA, 1993). Clinical findings have
demonstrated a mild, short-term reduction in blood pressure from calcium supplementation in some
patients with normal and elevated blood pressure. However, in certain patients with hypertension
and high levels of renin, blood pressure may increase. (NAS, 1989)
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Carbazole

Carbazole, also known as 9-azafluorene and dibenzopyrrole, is a coal conversion by-product.
(MSDS, 2001) Very little data exists on this compound.

Carbazole is harmful by inhalation or ingestion, and may be harmful in contact with skin. It is a
suspected carcinogen. (MSDS, 2001) According to IARC, carbazole is, not classifiable as to its
carcinogenicity to humans (Group 3) (OSHA Chemical Sampling Information, on-line). However,
in May 2002, California's Office of Environmental Health Hazard Assessment included carbazole
in their "List of Chemicals Known to the State of California to Cause Cancer or Reproductive
Toxicity". Carbazole is harmful by inhalation or ingestion and may be harmful in contact with skin
(Physical & Theoretical Chemistry Lab Safety, 2001).

There is limited evidence that suggests carbazole is carcinogenic in rats at an oral dose of 504 mg/kg
over a six week period (NTP, 2001). In rats and rabbits, the compound is metabolized to 3-
hydroxycarbazole.

Carbazole has not undergone a complete evaluation and determination under US EPA's IRIS
program for evidence of human carcinogenic potential. (IRIS, on-line)

The EPA Health Effects Assessment Summary Tables (HEAST) provide a cancer classification of
B2 (probable human carcinogen) and an Oral Slope Factor of 2 x10-? per mg/kg/day, based on liver
tumors in mice fed carbazole in their diet. (HEAST, 1997)

The Drinking Water Unit Risk is 5.7 x107 per ug/L. (HEAST, 1997)
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Chromium

Chromium (Cr)is a naturally occurring element found in rocks, animals, plants, soil, and in volcanic
dust and gases. Chromium is present in the environment in several different forms. The most
common forms are chromium (0), chromium (III), and chromium (VI). Chromium (III) occurs
naturally in the environment and is an essential nutrient. Chromium (VI) and chromium (0) are
generally produced by industrial processes. (ATSDR 2001)

In air, chromium compounds are present mostly as fine dust particles. This dust eventually settles
over land and water. Rain and snow help remove chromium from air. Chromium compounds will
usually remain in the air for fewer than 10 days. Although most of thechromium in water binds to
soil and other materials and settles to the bottom, a small amount may dissolve in the water. Fish do
not accumulate much chromium in their bodies from water. Most of the chromium in soil does not
dissolve easily in water and can attach strongly to the soil. A very small amount of the chromium
in soil, however, will dissolve in water and can move deeper in the soil to groundwater. The
movement of chromium in soil depends on the type and condition of the soil and other environmental
factors. (ATSDR 2000)

The level of chromium in air and water is generally low. The concentration of total chromium in air
(both chromium (III) and chromium(VI)) generally ranges between 0.01 and 0.03 microgram (ug)
(1 pg equals 1/1,000,000 of a gram) per cubic meter of air (ug/m?). Chromium concentrations in
drinking water (mostly as chromium (II1)) are generally very low, less than 2 parts of chromium in
a billion parts of water (2 ppb).

Chromium (III) is an essential nutrient that helps the body use sugar, protein, and fat. An intake

0f 50-200 pg of chromium(III) per day is recommended for adults. Chromium (III) occurs naturally
in many fresh vegetables, fruits, meat, yeast, and grains (cereals). On the average, adults in the
United States take in an estimated 60—80 pg of chromium per day in food. Therefore, many
people's diets may not provide enough chromium (III). Without chromium (III) in the diet, the body
loses its ability to use sugars, proteins, and fat properly, which may result in weight loss or decreased
growth, improper function of the nervous system, and a diabetic-like condition. Therefore,
chromium (III) compounds have been used as dietary supplements and are beneficial if taken in
recommended dosages. (ATSDR 2000) Few serious side effects have been associated with excess
intake of chromium from food. (NAS, 2002) Ingesting large amounts of chromium (VI) can cause
stomach upsets and ulcers, convulsions, kidney and liver damage, and even death. (ATSDR 2001)

The National Academies of Science has recently revised the recommendations on chromium intake.
There is evidence that chromium enhances the action of insulin, providing a beneficial effect on
circulating glucose and insulin levels in individuals with diabetes. However, there is insufficient
dose-response data to establish a Recommended Dietary Allowance (RDA). Based on estimates of
chromium from nutritionally adequate diets, the NAS recommends an adequate intake (Al)of 35 and
25 micrograms per day for men and women, respectively. Little data is available on adverse effects
resulting from chronic intake of the high levels of the chromium contained in supplements, and no

upper intake level (UL) for chromium has been established. (NAS, 2002)



Accidental or intentional swallowing of large amounts of chromium has caused stomach upsets and
ulcers, convulsions, kidney and liver damage, and even death. The levels of chromium (VI) that
caused these effects were far greater than those normally present in food or water. Although
chromium (II) in small amounts is a nutrient needed by the body, swallowing large amounts of
chromium (III) may cause health problems. Workers handling liquids or solids that contain
chromium (VI) have developed skin ulcers. Some have been found to be extremely sensitive to
chromium (VI) or chromium (III). Allergic reactions consisting of severe redness and swelling of
the skin have been noted. Exposure to chromium (I1II) is less likely than exposure to chromium (VI)
to cause skin rashes in chromium-sensitive people. The metal, chromium (0), is less common and
does not occur naturally; chromium (0) is not currently believed to cause a serious health risk. There
is no reliable information that any form of chromium has harmful effects on reproduction or causes
birth defects in humans, though it does not seem likely that the amount of chromium that most
people are exposed to will result in reproductive or developmental effects. (ATSDR 2000)

Breathing in high levels (greater than 2 pg/m ?) of chromium (VI), such as in chromic acid or
chromium (VI) trioxide aerosols, can cause irritation to the nose, such as runny nose, sneezing,
itching, nosebleeds, ulcers, and holes in the nasal septum. These effects have primarily occurred in
factory workers who make or use chromium (VI) for several months to many years. Several studies
have shown that chromium (VI) compounds can increase the risk of lung cancer. Long-term
exposure to chromium has been associated with lung cancer in workers exposed to chromium
aerosols at levels in air that were 100 to 1,000 times higher than those found in the natural
environment. Lung cancer may occur long after exposure to chromium has ended. Chromium (VI)
is believed to be primarily responsible for the increased lung cancer rates observed in workers who
were exposed to high levels of chromium in workroom air. Animal studies have also shown an
increased risk of cancer. Breathing in small amounts of chromium (VI) for short periods does not
cause a problem in most people. However, high (acute) levels of chromium in the workplace have
caused asthma attacks in people who are allergic to chromium. Breathing in chromium (III) does not
cause irritation to the nose or mouth in most people Animal studies have also shown an increased
risk of cancer. (ATSDR, 2000)

The World Health Organization (WHO) has determined that chromium (VI) is a human carcinogen.
Because some chromium (VI) compounds have been associated with lung cancer in workers and
caused cancer in animals, the Department of Health and Human Services (DHHS) has determined
that certain chromium (VI) compounds (calcium chromate, chromium trioxide, lead chromate,
strontium chromate, and zinc chromate) are known human carcinogens. The International Agency
for Research on Cancer (IARC) has determined that chromium (V1) is carcinogenic to humans, based
on sufficient evidence in humans for the carcinogenicity of chromium (VI) compounds as found in
chromate production, chromate pigment production, and chromium plating industries. The EPA has
determined that chromium (VI) in air is a human carcinogen. The EPA has also determined that there
is insufficient information to determine whether chromium (VI) in water or food and chromium (III)
are human carcinogens. (ATSDR 2000)

EPA set a Maximum Contaminant Limit (MCL) of 0.1 parts per million (0.1 mg/L) for chromium
in public drinking water supplies, based on the potential for damage to the liver, kidney circulatory
and nerve tissues and for skin irritation with lifetime ingestion of drinking water containing



chromium above the MCL. (OGWDW, on-line)

The Occupational Safety and Health Administration (OSHA) has set exposure limits of 0.5 mg/m*
for water soluble chromium(IIl) compounds, 1 mg/m * for metallic chromium (0) and insoluble
chromium compounds in air for an 8-hour work shift and 40-hour work week. NIOSH has set an
exposure limit of 0.001 mg/m * for carcinogenic chromium(VI) compounds in workplace air.
(NIOSH, 1997)

Chromium VI has been classified as a Category A (known Human Carcinogen) by the inhalation
route of exposure based on occupational epidemiologic studies of chromium-exposed workers.
Dose-response relationships have been established for chromium exposure and lung cancer. These
workers were exposed to both Cr(11I) and CR(VI) compounds. However, because only Cr(VI) has
been found to be carcinogenic in animal studies, it was concluded that only Cr(VI) should be
classified as a carcinogen. Carcinogenicity by the oral route of exposure cannot be determined and
is classified as Group D. The cancer toxicity values were last revised on 09/03/1998. (IRIS, on-line)

The Air Unit Risk for Cr (VI)is 1.2 x 10 per pg/m>, and is based on lung cancer in workers exposed
through inhalation. (IRIS, on-line)

The Reference Dose for Chronic Oral Exposure (RfD) to Cr (VI) of 3 x10” mg/kg-day is based on
a no-observed-adverse-effects level (NOAEL) of 25 mg/L as K,CrO, (2.5 mg/kg-day) in a 1-year
rat study in which hexavalent and trivalent chromium were administered in drinking water. This RfD
applies only to soluble salts of hexavalent chromium. There is evidence that hexavalent chromium
is reduced in part to trivalent chromium in vivo. A Reference Dose for Chronic Oral Exposure
(RfD) to Cr (III) of 1.5 mg/kg-day has also been developed, based on a no-observed-adverse-effects
level NOAEL) (ADJ) of 1468 mg/L (as K,CrO,) in a separate rat chronic feeding study. The
confidence in both RfD’s is Low. The Oral RfDs were last revised on 09/03/1998. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) for Cr(VI) particulates of 1 x
10 mg/m? is based on a benchmark dose (BMD) of 0.016 mg/m’ and increases in lactate
dehydrogenase (LDH) in bronchioalveolar lavage fluid (BALF) in a rat subchronic study. Two high
quality rat studies provide useful information on Cr(VI) particulate exposure, including lung and
spleem weight, LDH in BALF and albumin in BALF. The cellular content of the BALF is
considered representative of initial pulmonary injury and chronic lung inflammation, which may lead
to the onset of pulmonary fibrosis. The confidence in the RfC is Medium. Information on Cr(III)
exposure was reviewed, but a RfC for for Cr (III) was not estimated. The Inhalation RfC was last
revised on 09/03/1998. (IRIS, on-line)

The ATSDR Minimal Risk Level (MRL) for inhalation of chromium VI particulate exposure is
0.001 mg/m? to prevent respiratory effects. (ATSDR, 2002)
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Copper

Copper is an important reddish metal that occurs naturally in rock, soil, water, sediment and air
where it is an essential element. In its pure form, copper is used as the primary metal or an alloy in
the manufacture of wire, sheet metal, water pipes, etc. Copper is also combined with other elements
to form copper compounds. Copper sulfate, the most common copper salt, is used as a fungicide on
citrus, peanuts, potatoes, and other vegetable crops, for water treatment and, as preservatives for
wood, leather and fabrics (ATSDR, on-line).

Copper is an essential nutrient and is needed for proper development of connective tissues, nerve
coverings and skin pigment. (NAS, 2002) Copper is essential for good health, but high amounts can
be harmful. Exposure to copper can occur by breathing air, drinking water, eating food and by skin
contact with copper-containing compounds. Long-term exposure to copper dust can irritate the nose,
mouth, and eyes, and cause headaches, dizziness, nausea, and diarrhea. Acute exposure to copper
can cause liver and kidney damage and even death (ATSDR, on-line).

Experimental studies in humans suggest that ingestion of drinking water with greater than 3
milligrams per liter-copper will produce gastrointestinal symptoms including nausea, vomiting, and
diarrhea. The available human and animal acute-duration studies strongly suggest that the
gastrointestinal tract is the most sensitive target of copper toxicity. Ingestion of large amounts of
copper salts, most frequently copper sulfate, may produce hepatic necrosis and death (Klaassen,

2001).

The National Academies of Science (NAS) has recently set a new Recommended Dietary Allowance
(RDA) for copper at 900 micrograms/day (0.9 mg/day) for both men and women. To protect against
possible liver damage, the upper intake limit (UL) was set at 10 milligrams per day. There is no
known benefit of comsuming copper in excess of the RDA. Copper is widely distributed in foods
such as organ meats, seafood, nuts, and seeds; some foods that are consumed in substantial amounts,
such as milk, tea, chicken, and potatoes, also contain the nutrient, but at lower levels. (NAS, 2002)
An RDA of 340 micrograms/day - 900 micrograms/day is appropriate for children from 1 year of age
up to adults, respectively (ATSDR, on-line).

EPA has set an Action Level of 1.3 mg/L (0.006 ppm) for copper in 10 percent or more of tap water
samples in a public drinking water supply, based on evidence that copper can potentially cause
stomach and intestinal distress, liver and kidney damage, and anemia at high doses. Persons with
Wilson’s disease may be at a higher risk of health effects due to copper than the general public. The
primary source of copper in drinking water is corrosion of copper pipes, which are widely used
throughout the United States for interior plumbing of residences and other buildings. In some cases,
copper is a component of additives to drinking water used by systems to control the growth of algae.
(OGWDW, on-line).

Copper is classified as a Class D carcinogen (non-classifiable as to carcinogenicity). The IRIS file
was last revised on 08/01/1991. (IRIS, on-line).

The EPA NCEA Superfund Technical Support Center developed a provisional oral RfD for chronic
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oral exposure of 4 x10-2 mg/kg-day. (NCEA, 1992)

ATSDR has recently developed a Minimum Risk Level (MRL) 0of 0.02 mg/kg/day for acute-duration,
oral exposure to copper (1-14 days). (ATSDR, on-line).
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1,2-Dichloropropane

1,2-Dichloropropane is a colorless liquid belonging to a class of chemicals called volatile organic
compounds (VOC’s). It has a chloroform-like odor and evaporates quickly at room temperature. It
1s aman-made chemical and people are probably responsible for all releases of 1,2- dichloropropane
into the environment. 1,2-Dichloropropane is now used in the United States only in research and
~ industry. Before the early 1980s, 1,2-dichloropropane was used in farming as a soil fumigant and
was found in some paint strippers, varnishes, and furniture finish removers. Most of the 1,2-
dichloropropane released into the environment ends up in the air or groundwater. When applied to
soil in one experiment, all but 1% dispersed in 10 days. Breakdown in both the air and groundwater
is slow (ATSDR 1989).

In city areas, the average amount in air is about 22 parts per trillion (ppt). 1,2-Dichloropropane is
found in a few drinking water supplies, and most of those are from groundwater sources. Private
wells in farming areas where 1,2-dichloropropane was once used as a soil fumigant have the greatest
risk for contamination. Workers involved in cleaning up hazardous waste or spill sites that contain
1,2-dichloropropane may also be exposed (ATSDR 1989).

Experiments with animals have shown that when 1,2-dichloropropane enters the body through
ingestion, it is quickly removed in the urine and feces and by the lungs when the animal breathes out.
1,2-Dichloropropane may enter the lungs of workers exposed where it is used indoors as a solvent.
If 1,2-dichloropropane is released at a waste site and evaporates into the air, a person may breathe
in 1,2-dichloropropane for a short time before it disperses. When the chemical was a part of some
paint strippers, varnishes, and furniture finish removers, exposure of the skin through contact with
these products occurred; however, the amount of 1,2-dichloropropane that entered through the skin
is unknown. Soil around a waste site may be contaminated with 1,2-dichloropropane, but it is not
known how much 1,2-dichloropropane enters the body through the skin upon contact with
contaminated soil (ATSDR 1989).

Direct ingestion 1,2-dichloropropane by humans (i.e., drinking cleaning solutions) has produced
poisoning. At these high levels of exposure, effects include dizziness, headache, nausea, injury to
the liver and kidneys, anemia, coma and, ultimately, death. Breathing high levels of 1,2-
dichloropropane by humans, as in deliberate breathing of vapors from cleaning solutions, produces
similar effects. No reports have been made of any health effects in humans following low-level
exposure to 1,2-dichloropropane for either short or long time periods (ATSDR 1989).

Animal studies indicate that breathing low levels of 1,2-dichloropropane over short- or long-term
periods causes damage to the liver, kidney, and respiratory system. Breathing high levels causes
death. Similar effects have been reported when animals were given 1,2-dichloropropane by mouth.
Some studies indicate that ingesting 1,2-dichloropropane may cause reproductive effects. One study
reported a delay in bone formation of the skull in fetal rats following exposure of the mother rats to
1,2-dichloropropane. (ATSDR 1999)

It is not known whether 1,2-dichloropropane causes cancer in humans. The carcinogenicity of 1,2-
dichloropropane has been evaluated in animal studies with rats and mice. Liver tumors havebeen



observed in mice, and mammary gland tumors have been found in rats. The International Agency
for Research on Cancer (IARC) has determined that 1,2-dichloropropane is unclassifiable as to
human carcinogenicity (ATSDR 1999).

The EPA has set a Maximum Contaminant Level (MCL) of 0.005 parts per million (0.005 ppm or
0.005 mg/L)) for 1,2-dichloropropane in public drinking water supplies, based on a potential for an
increased risk of cancer. (OGWDW, on-line) The EPA recommends that the level of 1,2-
dichloropropane in lakes and streams be limited to 0.52 parts per billion (0.52 ppb) to prevent
possible human health effects from drinking contaminated water or eating contaminated fish. Any
release to the environment greater than 1,000 pounds of 1,2-dichloropropane must be reported to the
EPA (ATSDR 1999).

The Occupational Safety and Health Administration (OSHA) has set a worker permissible exposure
limit (PEL) of 75 ppm in workplace air for an 8 hour shift of a 40 hour work week. (NIOSH, 1997)
The amount at which the odor of 1,2-dichloropropane is first noticed is 0.25 ppm; therefore, most
people would probably smell 1,2-dichloropropane before it reached a harmful level. Continued
exposure to the odor may reduce the ability to smell 1,2-dichloropropane at 0.25 ppm (ATSDR
1989).

1,2-Dichloropropane has not undergone a complete evaluation and determination under US EPA's
IRIS program for evidence of human carcinogenic potential. (IRIS, on-line) The EPA Health Effects
Assessment Summary Tables (HEAST) provide a cancer classification of B2 (probable human
carcinogen) and an Oral Slope Factor of 6.8 x102 per mg/kg/day, based on liver tumors in mice
administered 1,2-dichloropropane by gavage. (HEAST, 1997)

The Drinking Water Unit Risk is 1.9 x10¢ per ng/L. (HEAST, 1997)

The Reference Dose for Chronic Inhalation Exposure (RfC) is 4x10- mg/m?, based on hyperplasia
of the nasal mucosa in a 13-week rat inhalation study; the confidence in the RfC is medium. The

RfC was last revised on 12/01/1991. (IRIS, on-line)

The ATSDR Minimal Risk Level: (for acute inhalation exposure) is 0.5 ppm to protect against
respiratory effects. (ATSDR, 1989)
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Iron

Iron is an essential element and therefore a necessary part of the human diet. Iron is vital for
transporting oxygen in the bloodstream and for the prevention of anemia. Even more of the nutrient
is needed during periods of growth and for the fetus during pregnancy. Women during pre-
menopause years also need more, since iron is lost through menstruation. The toxicity of iron must
be considered, however, since accidental acute exposures and chronic iron overload can occur.

Acute iron toxicity is usually due to accidental ingestion by children of medications containing iron.
Severe toxicity occurs after ingestion of more than 0.5 g of iron or 2.5 g of ferrous sulfate. Vomiting
may occur one to six hours after ingestion, and may be bloody due to ulceration of the
gastrointestinal tract. Black stools may also occur. Vomiting may be followed by signs of shock
and metabolic acidosis, liver damage, and coagulation defects within a few days of actue iron
ingestion. Renal failure and hepatic cirrhosis may be seen as late effects of toxicity (Klaassen, 2001).

Chronic iron toxicity or iron overload in adults is a more common problem than accidental, acute
exposure resulting in iron toxicity in children. Excessive amounts of iron may accumulate in the
body in three ways. Abnormal absorption of iron from the intestinal tract may occur due to a genetic
anomaly. An excess dietary intake of iron and a regular requirement for blood transfusions may also
create an iron overload. With iron overload, iron stores are increased in the parenchymal cells of the
liver and pancreas, the endocrine organs, and heart. The clinical effects of iron overload may include
disturbances of liver function, diabetes mellitus, endocrine disturbances, and cardiovascular effects
(Klaassen, 2001).

In 1989, the Food and Nutrition Board of the National Research Council recommended the following
Recommended Dietary Allowance (RDA) for iron based on gender and age: 15 mg/day for healthy
adolescent and adult women; 10mg/day for adult men and postmenopausal women; and 15 mg/day
for pregnant women (NRC, 1989).

The new report of the National Academies of Sciences (NAS) sets the RDA for iron for men and
post-menopausal women at 8 milligrams per day, and at 18 milligrams for pre-menopausal women.
Pregnant women should consume 27 milligrams a day, which usually requires taking a small
supplement since it is difficult to get that much iron through diet alone. The RDA for women who
breast-feed and are not menstruating is 9 milligrams a day; for adolescents who breast-feed, it is 10
milligrams daily. Oral contraceptives reduce menstrual blood losses, so women taking them need
less daily iron. Post-menopausal women who are on hormone replacement therapy should consume
more iron because the therapy often causes periodic uterine bleeding. Because the absorption of iron
from plant foods is low compared to that from animal foods, vegetarians need to consume twice as
much iron to meet their daily requirement.

The new upper intake limit (UL) for iron is set at 45 milligrams a day for adults, above which
gastrointestinal distress may occur, especially when consuming iron supplements on an empty
stomach. Research has suggested a possible link between elevated iron stores and a higher incidence
of heart disease and cancer. However, the report says that evidence for a relationship between dietary



iron intake and increased risk of these diseases is inconclusive. In addition, individuals who inherit
both genes for hereditary hemochromatosis, an iron absorption disorder, are at increased risk for
accumulating harmful amounts of iron. The tolerable upper intake level was not set to protect these
people since there is insufficient evidence to determine a specific maximum level that would provide
significant protection against the development of the clinical symptoms of this disorder. (NAS,

2002).
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Lead

Lead is a naturally occurring bluish-gray metal found in small amounts in the earth’s crust. Lead can
be found in all parts of our environment. Much of it comes from human activities including burning
fossil fuels, mining, and manufacturing. Lead has many different uses. It is used in the production
of batteries, ammunition, metal products (solder and pipes), and devices to shield X-rays (ATSDR,
1999).

Sources of lead in dust and soil include lead that is deposited on the ground from air releases, mining
deposits placed directly on the soil or used as fill, releases from battery cracking, metal working and
other industries that process lead, and weathering and chipping of lead-based paint from buildings
and other structures. Lead in dust may also come from windblown soil. Once lead falls is deposited
on soil, it usually binds to soil particles. Small amounts of lead may enter rivers, lakes, and sireams
when soil particles are moved by rainwater. Lead may remain bound to soil particles in water for
many years. Movement of lead from soil particles into underground water or drinking water is
unlikely unless the water is acidic or "soft." Movement of lead from soil will also depend on the type
of lead salt or compound and on the physical and chemical characteristics of the soil (ATSDR,
1999).

Sources of lead in surface water or sediment include deposits of lead-containing dust from the
atmosphere, waste water from industries that handle lead (primarily iron and steel industries, lead
producers and secondary smelters), urban runoff, and mining piles (ATSDR, 1999).

The levels of lead may build up in plants and animals from areas where air, water, or soil are
contaminated with lead. If animals ingest contaminated plants or animals, most of the lead that they
ingest will pass through their bodies in time(ATSDR, 1999).

The major pathway by which lead enters the body is by incidental ingestion of soil dust. Lead is also
ingested during the chewing or mouthing of products containing lead, such as crayons, paint and
other products, or from releases from pottery with lead glaze or from lead crystal into foods. Small
amounts of lead enter the body by breathing in dust or chemicals that contain lead. Most of the lead
that is breathed in is exhaled or swallowed. Shortly after lead gets into the body, it is quickly
distributed through the blood to the "soft tissues" (such as the liver, kidneys, lungs, brain, spleen,
muscles, and heart). After several weeks, most of the lead moves into the bones and teeth. In adults,
about 94% of the total amount of lead in the body is contained in the bones and teeth. About 73%
of the lead in children’s bodies is stored in their bones. Some of the lead can stay in the bones for
decades. Once it is taken in and distributed to the organs, the lead that is not stored in the bones
leaves the body in the urine or feces. About 99% of the amount of lead taken into the body of an
adult will leave in the waste in about 30 days, but only about 32% of the lead taken into the body
of a child will leave in the waste (ATSDR, 1999).

The effects of lead are the same whether it enters the body through breathing or ingestion. The main
target for lead toxicity is the central nervous system, and children are of primary concern because
their nervous system is developing and the mouthing habits of small children result in increased
ingestion of soil and dust. Long-term exposure of adults to lead at work has resulted in decreased



performance in some tests that measure functions of the nervous system. Lead exposure may also
cause weakness in fingers, wrists, or ankles. Studies in workers have suggested that lead exposure
may increase blood pressure and cause kidney damage, but the evidence is inconclusive. Lead
exposure may also cause anemia, a low number of blood cells. The connection between the
occurrence of some of these effects (e.g., increased blood pressure, altered function of the nervous
system) and low levels of exposure to lead is not certain. At high levels of exposure, lead can
severely damage the brain and kidneys in adults or children. In pregnant women, high levels of
exposure to lead may cause miscarriage. High-level exposure in men can damage the organs
responsible for sperm production (ATSDR, 1999).

Although lead toxicity has been well studied, toxic effects from chronic low-level exposure are
subtle and normally cannot be detected in children and adults. Hence, establishing a clear toxicity
threshold has proven difficult. However, there are no known beneficial effects of lead in the body.
The adverse effects of lead on the central nervous system and intellectual potential in young children
are long-lasting and may be permanent. For investigating childhood lead exposure, the U.S. EPA
Integrated Exposure Uptake Biokinetic IEUBK) Model for Lead in Children provides a method for

predicting blood levels in children under the age of six associated with site-related data (EPA,
1994a). For investigating adult lead exposures (non-residential), screening levels can be developed
using the Adult Lead Methodology (EPA, 1996) and blood lead data on U.S. adult females from the
combined phases of the Third National Health and Nutrition Evaluation Survey (EPA, 2002). The
blood lead levels are used as an indication of risk, where risk is defined as the percent probability
of exceeding the blood level of concern (i.e., 10 pg/dL).

There is no evidence that lead causes cancer in humans. Kidney tumors have developed in rats and
mice given large doses of lead. The animal studies have been criticized because of the very high
doses used, among other things. The results of high-dose studies may not be appropriate for
predicting whether lead may cause cancer in humans. The Department of Health and Human
Services (DHHS) has determined that lead acetate and lead phosphate may reasonably be expected
to be capable of causing cancer, based on sufficient evidence from animal studies, but there is
inadequate evidence from human studies (ATSDR, 1999). EPA considers lead to be a Group B2,
probable human carcinogen. (IRIS, on-line)

CDC considers children to have an elevated level of lead if the amount of lead in the blood is at least
10 pg/dL. (ATSDR, 1999) EPA guidance sets the soil screening level for lead in soil in residential
areas at 400 ppm based on this target blood lead level, and EPA policy seeks to limit the likelihood
that a child will have a blood lead levels of 10 pug/dL or greater to 5%. (EPA,1994b; EPA, 1998)
EPA adult lead guidance seeks to limit the likelihood that the fetus of a female worker who develops
a lead body burden as a result of work exposure will have a blood lead level of 10 pug/dL or greater
to 5%. (EPA, 1996)

EPA has set an Action Level of 0.015 mg/L (0.015 ppm or 15 ppb) for lead in 10 percent or more
of tap water samples in a public drinking water supply, based on health effects in children and adults.
For infants and children, exposure to high levels of lead in drinking water can result in delays in
physical or mental development. For adults, it can result in kidney problems or high blood pressure.
EPA estimates that 10 to 20 percent of human exposure to lead may come from lead in drinking
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water. Infants who consume mostly mixed formula can receive 40 to 60 percent of their exposure
to lead from drinking water. (OGWDW, on-line)

EPA has set a national ambient air quality standard (NAAQS) for lead at 1.5 micrograms per cubic
meter (1.5 pg/m®) averaged over 3 months. The NAAQS was set on the basis of evidence that
numerous health effects are associated with lead exposure, including impairment of heme synthesis,
and in recognition that young children (age 1-5 years) are a particularly sensitive group to lead
effects. (EPA, 1978; EPA, 1990)

OSHA regulations limit the concentration of lead in workroom air to 50 pg/m * for an 8-hour
workday. If a worker has a blood lead level of 50 pg/dL, then OSHA requires that the worker be
removed from the workroom where lead exposure is occurring. (NIOSH, 1997)

FDA includes lead on its list of poisonous and deleterious substances. FDA considers foods
packaged in cans containing lead solders to be adulterated. Tin-coated lead foil has been used as a
covering applied over the cork and neck areas of wine bottles for decorative purposes and to prevent
insect infestations. Because it can be reasonably expected that lead could become a component of
the wine, the use of these capsules is also a violation of the Federal Food, Drug, and Cosmetic Act.
FDA has reviewed several direct human food ingredients and has determined them to be “generally
recognized as safe” when used in accordance with current good manufacturing practices. Some of
these ingredients contain allowable lead concentrations that range from 0.1 to 10 parts per million
(ppm) (ATSDR, 1999)
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Manganese

Manganese is a naturally occurring metal that is a component of over 100 minerals. Of the heavy
metals, it is surpassed in abundance only by iron. Pure manganese is silver-colored, but does not
occur naturally. It combines with other substances such as oxygen, sulfur, or chlorine. Because of
the natural release of manganese into the environment by the weathering of manganese-rich rosks
and sediments, manganese occurs ubiquitously at low levels in soil, water, air and food. Common
organic manganese compounds include pesticides, such as maneb or mancozeb, and
methylcyclopentadienyl manganese tricarbonyl (MMT), a fuel additive in some gasolines (ATSDR,
2001).

Manganese is an essential nutrient, and is involved in bone formation and in protein, fat, and
carbohydrate metabolism. Ingestion a small amount from food or water is needed to stay healthy.
Manganese deficiency is rare, although rashes have been observed with inadequate intake. The NAS
has not set a Recommended Dietary Allowance (RDA) for manganese, and Adequate Intake (Al) is
currently used as the goal for intake. The Al is 1.8 mg/day for women and 2.3 mg/day for men. High
intakes can result in high circulating manganese levels, which have been associated with
neurotoxicity. The recommended upper intake limit (UL) for adults is 11 mg/day, based on a recent
study showing that no adverse health effects occurred when this amount was consumed on a chronic
basis. (NAS, 2002)

Most animal studies regarding oral exposure to manganese (manganese ingestion) have indicated
there are no adverse health effects. No adverse health effects were seen in mice given 810 mg/kg-
day during a chronic feeding study. There are no studies available regarding the health effects in
humans or laboratory animals following dermal exposure to manganese (ATSDR, 2000).

Inhalation of excess manganese may occur from breathing manganese present in small dust-like
particles in the air, particularly where manganese is used in manufacturing; this can lead to an
inflammatory response in the lungs. This reaction has been observed in both man and laboratory
animals and is not unique to manganese. It is, instead, characteristic of nearly all inhalable dust.
There is conclusive evidence in humans, however, indicating that inhaling high levels of manganese
can result in a disabling neurological syndrome that is accompanied by apathy, general weakness,
dullness, anorexia, and muscle pain. Impotence and loss of libido are common signs in male workers
exposed to relatively high levels of manganese in the air.(ATSDR, 2000)

EPA has classified manganese as a Group D Carcinogen (Not Classifiable as to Human
Carcinogenicity), because existing studies are inadequate to assess the carcinogenicity of
manganese. The cancer toxicity information was last reviewed on 12/01/1996. (IRIS, on-line)

The Reference Dose for Chronic Oral Exposure (RfD) of 1.4 x10"' mg/kg-day is based on a no-
observed-adverse-effects level NOAEL) of 0.14 mg/kg-day and CNS effects, including impairment
of neuro-behavioral function, from human chronic ingestion data; the confidence in the oral RfD
is Medium. The Oral RfD was last revised on 05/01/1996. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) of 5 x10”° mg/m? is based on
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a lowest-observed-adverse-effects level (LOAEL) of 0.05 mg/m® and impairment of neuro-
behavioral function in workers exposed to manganese dioxide; the confidence in the oral RfD is
Medium. The Inhalation RfD was last revised on 12/01/1993. (IRIS, on-line)

The ATSDR Minimal Risk Level (MRL) for chronic inhalation of manganese of 0.00004 mg/m® is
based on neurological effects. (ATSDR, 2002)
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Mercury

Mercury occurs naturally in the environment and exists in several forms. These forms can be
organized under three headings: metallic mercury (also known as elemental mercury), inorganic
mercury, and organic mercury. Metallic mercury is a shiny, silver-white metal that is a liquid at room
temperature. Metallic mercury is the elemental or pure form of mercury (i.e., it is not combined with
other elements). Metallic mercury metal is the familiar liquid metal used in thermometers and some
electrical switches. At room temperature, some of the metallic mercury will evaporate and form
mercury vapors. Mercury vapors are colorless and odorless. The higher the temperature, the more
vapors will be released from liquid metallic mercury. (ATSDR, 1999)

Mercury combines with other elements, such as chlorine, sulfur, or oxygen, to form inorganic
mercury compounds or "salts," which are usually white powders or crystals. Mercury also combines
with carbon to make organic mercury compounds. (ATSDR, 1999)

Several forms of mercury occur naturally in the environment. The most common natural forms of
mercury found in the environment are metallic mercury, mercuric sulfide (cinnabar ore), mercuric
chloride, and methylmercury. Some microorganisms (bacteria and fungi) and natural processes can
change the mercury in the environment from one form to another. The most common organic
mercury compound that microorganisms and natural processes generate from other forms is
methylmercury, which is of particular concern because it can build up in certain edible freshwater
and saltwater fish and marine mammals to levels that are many times greater than levels in the
surrounding water. (ATSDR, 1999)

The levels of mercury in the atmosphere are very, very low and do not pose a health risk; however,
the steady release of mercury has resulted in current levels that are three to six times higher than the
estimated levels in the pre-industrial era atmosphere. (ATSDR, 1999)

Inorganic mercury may enter water or soil from the weathering of rocks that contain mercury, from
factories or water treatment facilities that release water contaminated with mercury, from the
combustion of fossil fuels, from municipal landfills, and from incineration of municipal garbage that
contains mercury. Inorganic or organic compounds of mercury may be released to the water or soil
if mercury-containing fungicides are used. (ATSDR, 1999)

Mercury can enter and accumulate in the food chain. The form of mercury that accumulates in the
food chain is methylmercury. Inorganic mercury does not accumulate up the food chain to any
extent. When small fish eat the methylmercury in food, it goes into their tissues. When larger fish
eat smaller fish or other organisms that contain methylmercury, most of the methylmercury originally
present in the small fish will then be stored in the bodies of the larger fish. As a result, the larger and
older fish living in contaminated waters build up the highest amounts of methylmercury in their
bodies. (ATSDR, 1999)

Plants (such as corn, \;vheat, and peas) have very low levels of mercury, even if grown in soils
containing mercury at significantly higher than background levels. Mushrooms, however, can
accumulate high levels if grown in contaminated soils.

Because mercury occurs naturally in the environment, everyone is exposed to very low levels of



mercury in air, water, and food. Between 10 and 20 nanograms of mercury per cubic meter (ng/m3)
of air have been measured in urban outdoor air. These levels are hundreds of times lower than levels
still considered to be "safe" to breathe. Background levels in nonurban settings are even lower,
generally about 6 ng/m3 or less. Mercury levels in surface water are generally less than 5 parts of
mercury per trillion parts of water (5 ppt, or 5 ng per liter of water), about a thousand times lower
than "safe" drinking water standards. Normal soil levels range from 20 to 625 parts of mercury per
billion parts of soil (20-625 ppb). (ATSDR, 1999)

Very small amounts of metallic mercury (for example, a few drops in an enclosed space) can raise
air concentrations of mercury to levels that may be harmful to health. The longer people breathe the
contaminated air, the greater the risk to their health.

It is possible to be exposed to metallic mercury vapors from breathing contaminated air around
hazardous waste sites, waste incinerators, or power plants that burn mercury-containing fuels (such
as coal or other fossil fuels), but most outdoor air is not likely to contain levels that would be
harmful. Exposure to mercury compounds at hazardous waste sites is much more likely to occur
from handling contaminated soil, drinking well-water, or eating fish from contaminated waters near
those sites. Not all hazardous sites contain mercury, and not all waste sites that do contain mercury
have releases of mercury to the air, water, or surface soils. (ATSDR, 1999)

A person can be exposed to mercury from breathing contaminated air, from ingesting contaminated
water or food, or from direct skin contact with mercury. Not all forms of mercury easily enter your
body, even if they come in contact with it. When small amounts of metallic mercury are swallowed,
for example, from a broken oral thermometer, virtually none (less than 0.01%) of the mercury enters
the body through the stomach or intestines, unless they are diseased. Even when a larger amount of
metal mercury (a half of a tablespoon, about 204 grams) was swallowed by one person, very little
entered the body. (ATSDR, 1999)

When inorganic mercury compounds are swallowed, generally less than 10% is absorbed through
the intestinal tract; however, up to 40% may enter the body through the stomach and intestines in
some cases. Some inorganic mercury can enter the body through the skin, but only a small amount
will pass throughthe skin compared to the amount that gets into the body from swallowing inorganic
mercury. (ATSDR, 1999)

When mercury vapors are inhaled, however, most (about 80%) of the mercury enters the bloodstream
directly from the lungs, and then rapidly goes to other parts of the body, including the brain and
kidneys. Once in the body, metallic mercury can stay for weeks or months. Most of the metallic
mercury will accumulate in the kidneys, but some can also accumulate in the brain. When metallic
mercury enters the brain, it is readily converted to an inorganic form and remains bound in the brain
for a long time. Metallic mercury in the blood of a pregnant woman can enter her developing child.
Most of the metallic mercury absorbed into the body eventually leaves in the urine and feces, while
smaller amounts leave the body in the exhaled breath. (ATSDR, 1999)

The nervous system is very sensitive to all forms of mercury. Methylmercury and metallic mercury
vapors are more harmful than other forms, because more mercury in these forms reaches the brain.
Exposure to high levels of metallic, inorganic, or organic mercury can permanently damage the brain,
kidneys, and developing fetus. Effects on brain functioning may result in irritability, shyness,
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tremors, changes in vision or hearing, and memory problems. (ATSDR, 1999)

The kidneys arealso sensitive to the effects of mercury, because mercury accumulates in the kidneys
and causes higher exposures to these tissues, and thus more damage. All forms of mercury can cause
kidney damage if large enough amounts enter the body. If the damage caused by the mercury is not
too great, the kidneys are likely to recover once the body clears itself of the contamination. In
addition to effects on the kidneys, inorganic mercury can damage the stomach and intestines,
producing symptoms of nausea, diarrhea, or severe ulcers if swallowed in large amounts. Effects on
the heart have also been observed in children after they accidentally swallowed mercuric chloride.
Symptoms included rapid heart rate and increased blood pressure. (ATSDR, 1999)

Short-term exposure (hours) to high levels of metallic mercury vapor in the air can damage the lining
of the mouth and irritate the lungs and airways, causing tightness of the breath, a burning sensation
in the lungs, and coughing. Other effects include nausea, vomiting, diarrhea, increases in blood
pressure or heart rate, skin rashes, and eye irritation. Damage to the lining of the mouth and lungs
can also occur from exposure to lower levels of mercury vapor over longer periods (for example, in
some occupations where workers are exposed to mercury for many years). (ATSDR, 1999)

There is little information on the effects in humans from long-term, low-level exposure to inorganic
mercury. Since the high doses fed to laboratory animals caused severe damage to the kidneys prior
to cancer, these animal studies provide only limited information about whether mercury causes
cancer in humans. As a result, the Department of Health and Human Services (DHHS) and the
International Agency for Research on Cancer (IARC) have not classified mercury as to its human
carcinogenicity. The Environmental Protection Agency has determined that mercury chloride and
methylmercury are possible human carcinogens. (ATSDR, 1999)

EPA has determined that a daily exposure (for an adult of average weight) to inorganic mercury in
drinking water at a level up to 2 parts per billion (ppb) is not likely to cause any significant adverse
health effects. EPA has set a Maximum Contaminant Level (MCL) of 2 ppb in public drinking water
supplies, because EPA believes that, given present technology and resources, this is the lowest level
to which systems can reasonably be required to remove this contaminant should it occur in drinking
water. (OGWDW, online) EPA is in the process of revising the Water Quality Criteria for mercury.
EPA currently recommends that the level of inorganic mercury in rivers, lakes, and streams be no
more than 144 parts mercury per trillion (ppt) parts of water to protect human health. FDA has set
a maximum permissible level of 1 part of methylmercury in a million parts (ppm) of seafood
products sold through interstate commerce. (ATSDR, 1999)

OSHA regulates levels of mercury in the workplace. It has set exposure limits of 0.1 mg/m3 for
organic mercury and 0.05 mg/m3 for metallic mercury vapor in workplace air to protect workers
during an 8-hour shift and a 40-hour work week. NIOSH recommends that the amount of metallic
mercury vapor inworkplace air be limited to an average level 0of 0.05 mg/m3 during a 10-hour work
shift. (NIOSH, 1997)

EPA has classified mercuric chioride as a Group D Carcinogen (Not Classifiable as to Human
Carcinogenicity), based on the absence of data in humans and limited evidence of carcinogenicity
in rats and mice. Mercuric chloride showed mixed results in a number of genotoxicity assays. The
cancer toxicity information was last reviewed on 06/01/1995. (IRIS, on-line)



The Reference Dose for Chronic Oral Exposure (RfD) to mercuric chloride of 3 x10-4 mg/kg-day
is based on the lowest-observed-adverse-effects level (LOAEL) 0of 0.317 mg/kg-day and autoimmune
effects in rat subchronic feeding and subcutaneous studies; the confidence in the oral RfD is High.
The Oral RfD was last revised on 05/01/1995. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) of 3 x10-4 mg/m3 is based on
the lowest-observed-adverse-effects level (LOAEL)ADJ) of 0.009 mg/m3 and hand tremor,
increases in memory disturbances, and slight subjective and objective evidence of autonomic
dysfunction seen in human occupational inhalation studies; the confidence in the oral RfD is
Medium. The Inhalation RfD was last revised on 06/01/1995. (IRIS, on-line)

The ATSDR Minimal Risk Level (MRL) for chronic inhalation of metallic mercury is 0.0002
mg/m3, to prevent neurological effects. (ATSDR, 2002)
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Nickel

Nickel combined with other elements occurs naturally in the earth's crust. It is found in all soil, and
is also emitted from volcanos. Nickel is the 24th most abundant element. In the environment it is
found in many minerals combined with oxygen, sulfur, arsenic, antimony and silicate. The principal
form of nickel oxide occurs in combination with nickel sulfides in varying proportions in weathered
ore. Nickel carbonate is a potential atmospheric and surface water pollutant (OGWDW, on-line).
Much of the nickel found in sediment, soil, and rock is so strongly attached to dust and soil particles
or embedded in minerals that it is not readily taken up by plants and animals and cannot easily affect
health. (ATSDR, 1997)

Nickel in air is attached to small particles. The average nickel concentrations in cities and in the
country ranged from 7 to 12 nanograms per cubic meter (ng/m3; 1 ng/m3 is equivalent to 1 billionth
of a gram in a cubic meter of air). Soil usually contains between 4 and 80 parts of nickel in a million
parts of soil (ppm). The highest soil concentrations (up to 9,000 ppm) are found near industries
where nickel is extracted from ore. (ATSDR, 1997)

Nickel is required to maintain health in animals. A small amount of nickel is probably essential for
humans, although a lack of nickel has not been found to affect the health of humans.

Nickel can enter the body when air containing nickel is inhaled, or when water containing nickel
or food containing nickel is ingested. How much inhaled nickel reaches the lungs and enters the
blood depends on the size of the dust particles. More nickel is absorbed from the lungs into the body
when the dust particles are soluble in water. When the particles do not dissolve easily in water, the
nickel may remain in the lungs for a long time. More nickel will be absorbed through the stomach
and intestines if water-containing nickel is drunk rather than if food containing the same amount of
nickel is eaten. After nickel enters the body, it is widely distributed to all organs, with the main
portion going to the kidneys. (ATSDR. 1997)

The most common adverse health effect of nickel in humans is an allergic reaction. People can
become sensitive to nickel when jewelry or other consumer products (such as clothing fasteners)
containing it are in direct contact with the skin. Whole body skin irritations have been seen in
sensitive individuals with long tern contact to nickel products. Less frequently, some individuals
who are sensitive to nickel have asthma attacks following exposure to nickel. Lung effects,
including chronic bronchitis and reduced lung function, have been observed in workers who
breathed large amounts of nickel. (ATSDR, 1997)

People who are not sensitive to nickel must eat very large amounts of nickel to suffer adverse health
effects. Workers who accidentally drank light-green water containing 250 ppm nickel from a
contaminated drinking fountain had stomachaches and health impacts on blood chemistry (increased
red blood cells) and kidneys (increased protein in the urine). This concentration of nickel is more
than 100,000 times greater than the amount of nickel usually found in drinking water. A 2-year-old
child died from heart failure after eating 5,700 milligrams (mg) of nickel as crystals of nickel sulfate.
This dose of ingested nickel was about 50,000 times greater than the usual daily intake of a child.
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Levels of nickel in the environment or at hazardous waste sites will not result in deaths of humans.
(ATSDR, 1997)

The most serious effects of nickel, cancer of the lung and nasal sinus, have occurred in workers who
have breathed dust containing nickel compounds while working in nickel refineries or in nickel
processing plants. Lung and nasal sinus cancers occurred when the workers were exposed to more
than 10 mg nickel/m3 as nickel compounds that were relatively insoluble (such as nickel
subsulfide). Exposure to high levels of nickel compounds that dissolve easily in water may also
result in cancer when insoluble nickel compounds are present, or when exposures to other chemicals
that can cause cancer are present. The concentrations of soluble and less-soluble nickel compounds
that were found to have caused cancers were 100,000 to 1 million times greater than the usual level
of nickel in the air in the United States. (ATSDR, 1997)

The U.S. Department of Health and Human Services (DHHS) has determined that nickel and certain
nickel compounds may reasonably be anticipated to be carcinogens. The International Agency for
Research on Cancer (IARC) has determined that some nickel compounds are carcinogenic to humans
and that metallic nickel may possibly be carcinogenic to humans. The EPA has determined that
nickel refinery dust and nickel subsulfide are human carcinogens. (ATSDR, 1997)

Other lung effects including chronic bronchitis and reduced lung function have been observed in
workers breathing nickel. Current levels of nickel in workplace air are much lower than in the past,
and few workers have symptoms from nickel exposure. (ATSDR, 1997)

Oral exposure of humans to high levels of soluble nickel compounds through the environment is
extremely unlikely. Therefore, because humans have only rarely been exposed to high levels of
nickel in water or food, much of our knowledge of nickel toxicity is based on animal studies. Eating
or drinking levels of nickel very much greater than the levels normally found in food and water have
been reported to cause lung disease in dogs and rats and to affect the stomach, blood, liver, kidneys,
immune system, and reproduction and development in rats and mice. (ATSDR, 1997)

When rats and mice breathed nickel compounds for a lifetime, insoluble nickel compounds caused
cancer, while a soluble nickel compound did not cause cancer.

EPA remanded the Maximum Contaminant Level (MCL) for nickel in public drinking water supplies
on February 9, 1995. This means that while many water suppliers continue to monitor nickel in their
water, there is currently no EPA legal limit on the amount of nickel in drinking water, although EPA
is currently reconsidering imposing a limit on nickel. (OGWDW, on-line) The remanded MCL for
nickel is 0.1 mg/L. EPA has not found nickel to potentially cause health effects from acute
exposures at levels above the MCL. Short-term exposures that are considered "safe" fora 10-kg (22
1b.) Child consuming 1 liter of water per day are 1 mg/L for a one- to ten-day exposure and 0.5
mg/L for up to 7 years of exposure. EPA states that long-term exposure to 0.02 mg nickel/kilogram
(kg) of body weight/day in food or drinking water is safe for humans. This value is for nickel
compounds that dissolve easily in water. Nickel has the potential to cause the following health
effects from long-term exposures to drinking water above the MCL: decreased body weight, heart
and liver damage, and dermatitis. (OGWDW, on-line)



The National Academies of Science has not set a Recommended Dietary Allowance (RDA) for
nickel; however an upper intake limit (UL) was set at 1 mg/day due to a potential increased risk of
averse effects (nausea, abdominal pain, diarrhea and vomiting, and impaired growth) from
consuming too much nickel. (NAS, 2002)

Nickel levels in workplace air are regulated by OSHA, which has set an occupational exposure limit
for workers of 1 mg nickel/m3 in air for an 8-hour workday, 40-hour work week. The recommended
exposure limit set by NIOSH is 0.015 mg nickel/m3 for nickel metal and other compounds.
(NIOSH, 1997)

EPA has not evaluated soluble salts of nickel, as a class of compounds, for potential human
carcinogenicity. However, nickel refinery dust and specific nickel compounds - nickel carbonyl and
nickel subsulfide - have been evaluated. Summaries of these evaluations are on IRIS. (IRIS, on-
line)

The Reference Dose for Chronic Oral Exposure (RfD) of 2 x10-2 mg/kg-day for soluble nickel salts
is based on a no-observed-adverse-effects level (NOAEL) of 5 mg/kg-day and decreased body and
organ weights in a rat chronic oral study; the confidence in the oral RfD is Medium. The Oral RfD
was last revised on 12/01/1996. (IRIS, on-line)

No Reference Concentration for Chronic Inhalation Exposure (RfC) is available at this time. (IRIS,
on-line)

The ATSDR Minimal Risk Level (MRL) for chronic inhalation exposure of nickel is 0.0002 mg/m3,
based on respiratory effects. (ATSDR, 2002)
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Polynuclear Aromatic Hydrocarbons (PAH’s)

PAH’s are a group of chemicals that are formed during the incomplete burning of coal, oil, gas,
wood, garbage, or other organic substances, such as tobacco and charbroiled meat. There are more
than 100 different PAH’s. PAH’s generally occur as complex mixtures (for example, as part of
combustion products such as soot), not as single compounds. PAH’s usually occur naturally, but they
can be manufactured as individual compounds for research purposes; however, not as the mixtures
found in combustion products. As pure chemicals, PAH’s generally exist as colorless, white, or pale
yellow-green solids. They can have a faint, pleasant odor. A few PAH’s are used in medicines and
to make dyes, plastics, and pesticides (ASTDR 1995).

Although the health effects of individual PAH’s are not exactly alike, the following 17 PAH’s are
considered as a group in this profile: '

® acenaphthene e benzo[k]fluoranthene
® acenaphthylene e chrysene

e anthracene e dibenz{a,h]anthracene
® benz[a]anthracene o fluoranthene

® benzo[a]pyrene e fluorene

® benzo[e]pyrene e indeno[1,2,3-c,d]pyrene
® benzo[b]fluoranthene e phenanthrene

® benzo[g,h,i]perylene ® pyrene

® benzo[j]fluoranthene

These 17 PAH’s were chosen to be included in this profile because (1) more information is available
on these than on the others; (2) they are suspected to be more harmful than some of the others, and
they exhibit harmful effects that are representative of the PAH’s; (3) there is a greater chance that
you will be exposed to these PAH’s than to the others; and (4) of all the PAH’s analyzed, these were
the PAH’s identified at the highest concentrations at NPL hazardous waste sites (ASTDR 1995).

PAH’s enter the environment mostly as releases to air from volcanoes, forest fires, residential wood
burning, and exhaust from automobiles and trucks. They can also enter surface water through
discharges from industrial plants and waste water treatment plants, and they can be released to soils
at hazardous waste sites if they escape from storage containers. The movement of PAH’s in the
environment depends on properties such as how easily they dissolve in water, and how easily they
evaporate into the air. PAH’s in general do not easily dissolve in water. In soils, PAH’s are most
likely to stick tightly to particles. Some PAH’s evaporate from surface soils to air. Certain PAH’s
in soils also contaminate underground water. The PAH content of plants and animals living on the
land or in water can be many times higher than the content of PAH’s in soil or water (ASTDR 1995).

PAH’s can break down to more stable products by reacting with sunlight and other chemicals in the
air, generally over a period of days to weeks. Breakdown in soil and water generally takes weeks to
months and is caused primarily by the actions of microorganisms (ASTDR 1995).



Background levels of some representative PAH’s in the air are reported to be 0.02-1.2 nanograms
per cubic meter (ng/m?) in rural areas and 0.15-19.3 ng/m? in urban areas. PAH’s have been found
in some drinking water supplies in the United States. Background levels of PAH’s in drinking water
range from 4 to 24 nanograms per liter (ng/L). (ASTDR 1995) The level of PAH’s in the typical
U.S. diet is less than 2 parts of total PAH’s per billion parts of food (ppb), or less than 2 micrograms
per kilogram of food (ug/kg). (ASTDR 1995).

PAH’s can enter the body through the lungs when air that contains them (usually attached to
particles or dust) are inhaled. Cigarette smoke, wood smoke, coal smoke, and smoke from many
industrial sites may contain PAH’s. It is not known how rapidly or completely the lungs absorb
PAH’s. Ingestion of drinking water and food, soil, or dust particles that contain PAH’s are other
routes for these chemicals to enter the body, but absorption is generally slow when PAH’s are
ingested. The rate at which PAH’s are absorbed into the body by ingestion or through the skin can
be influenced by the presence of other compounds that one is exposed to at the same time with
PAH’s (ASTDR 1995).

PAH’s can enter all body tissues that contain fat, but they tend to be stored mostly in the kidneys,
liver, and fat. Smaller amounts are stored in the spleen, adrenal glands, and ovaries. PAH’s are
metabolized by all tissues in the body into many different substances, some of which are more toxicl
and some are less toxic than the original PAH’s (ASTDR 1995). Results from animal studies show
that PAH’s do not remain the body for very time. Most PAH’s that enter the body are excreted
within a few days, primarily in the feces and urine (ASTDR 1995).

Several of the PAH’s, including benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[j}fluoranthene, benzo[k]fluoranthene, chrysene, dibenz[a,h]anthracene, and indeno [1,2,3-
c¢,d]pyrene, have been shown to cause tumors in laboratory animals when they were exposed by
inhalation (lung cancer), ingestion in diet (stomach cancer), or had them applied to their skin (skin
cancer). Studies show that individuals exposed by breathing or by prolonged skin contact to mixtures
that contain PAH’s and other compounds can also develop cancer (ASTDR 1995).

Mice fed high levels of one PAH during pregnancy had difficulty reproducing and so did their
offspring. These offspring also had higher rates of birth defects and lower body weights. It is not
known whether these effects occur in humans. Animal studies have also shown that PAH’s can
cause adverse effects on the skin, body fluids, and ability to fight disease after both short- and long-
term exposure. But these effects have not been seen in humans. (ATSDR 1996).

The Department of Health and Human Services (DHHS) has determined that benz[a]anthracene,
benzo[b]fluoranthene, benzo[j]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene,
dibenz[a,h]anthracene, and indeno[1,2,3-c,d]pyrene are known animal carcinogens. The International
Agency for Research on Cancer (IARC) has determined the following: benz{a]anthracene and
benzo[a]pyrene are probably carcinogenic to humans; benzo[b]fluoranthene, benzo[j]fluoranthene,
benzo[k]fluoranthene, and indeno[ 1,2,3-c,d]pyrene are possibly carcinogenic to humans; and
anthracene, benzo[g,h,i]perylene, benzo[e]pyrene, chrysene, fluoranthene, fluorene, phenanthrene,
and pyrene are not classifiable as to their carcinogenicity in humans. EPA has determined that
benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzo[k]fluoranthene, chrysene,



dibenz[a,h]anthracene, and indeno[ 1,2,3-c,d]pyrene are probable human carcinogens and that
acenaphthylene, anthracene, benzo[g,h,i]perylene, fluoranthene, fluorene, phenanthrene, and pyrene
are not classifiable as to human carcinogenicity. Acenaphthene has not been classified for
carcinogenic effects by the DHHS, IARC, or EPA (ASTDR 1995).

The federal government has set regulations to protect the public from the possible health effects of
eating, drinking, or breathing PAH’s. EPA has suggested that a daily ingestion/inhalation of the
following amounts of individual PAH’s is not likely to cause any harmful health effects: 0.3
milligrams (mg) of anthracene, 0.06 mg of acenaphthene, 0.04 mg of fluoranthene, 0.04 mg of
fluorene, and 0.03 mg of pyrene per kilogram (kg) of body weight. Actual exposure for most of the
U.S. population occurs from active or passive inhalation of these compounds in tobacco smoke,
wood smoke, and contaminated air, and from ingestion of the compounds in foods. Skin contact with
contaminated water, soot, tar, and soil may also occur. Estimates for total exposure in the U.S.
population have been listed as 3 mg/day (ASTDR 1995).

EPA has set a Maximum Contaminant Limit (MCL) of 2 ppb (2 pg/L) for benzo(a)pyrene in public
drinking water supplies to prevent adverse health effects in people consuming contaminated drinking
water, because EPA believes, given present technology and resources, this is the lowest level to
which water systems can reasonably be required to remove this contaminant should it occur in
drinking water. The short-term health effects of concern when drinking water above the MCL is
ingested include red blood cell damage leading to anemia and suppression of the immune system.
Adverse effects from lifetime exposure to drinking water above the MCL include developmental and
reproductive effects and cancer. (OGWDW, on-line)

EPA has provided estimates of levels of total cancer-causing PAH’s in lakes and streams associated
with a risk of human cancer development. If the following amounts of individual PAH’s are released
to the environment within a 24-hour period, EPA must be notified: 1 pound of benzo[b]fluoranthene,
benzo[a]pyrene, or dibenz[a,h]anthracene; 10 pounds of benz[a]anthracene; 100 pounds of
acenaphthene, chrysene, fluoranthene, or indeno[1,2,3-c,d]pyrene; or 5,000 pounds of
acenaphthylene, anthracene, benzo[k]fluoranthene, benzo[g,h,i]perylene, fluorene, phenanthrene,
or pyrene (ASTDR 1995).

The Occupational Safety and Health Administration (OSHA) has set an worker exposure limit 0of 0.2
milligrams of PAH’s per cubic meter of air (0.2 mg/m®) for coal tar pitch volatiles (which includes
anthracene, benzo(a)pyrene, phenanthrene, acridine, chrysene, pyrene, etc.) in workplace air for an
8-hour workday, 40-hour work week. The OSHA Permissible Exposure Limit (PEL) for mineral
oil mist that contains PAH’s is 5 mg/m® averaged over an 8-hour exposure period. The National
Institute for Occupational Safety and Health (NIOSH) recommends that the average workplace air
levels for coal tar products not exceed 0.1 mg/m ? for a 10-hour workday, within a 40-hour work
week. There are other limits for workplace exposure for substances that contain PAH’s, such as coal,
coal tar, and mineral oil (NIOSH, 1997).

The American Conference of Governmental Industrial Hygienists (ACGIH) recommends an
occupational exposure limit for coal tar products of 0.2 mg/m’ for an 8-hour workday, within a 40-
hour workweek (ASTDR 1995).



Benzo(a)pyrene (BAP)is classified as a Group B carcinogen (Probable Human Carcinogen) based
on sufficient evidence of carcinogenicity in animals. Human data specifically linking BAP to a
carcinogenic effect are lacking. BAP is also considered highly likely to be carcinogenic by the
dermal route based on results from animal studies. The Carcinogenicity Assessment was last revised
on 11/01/1994. (IRIS, on-line)

The Oral Slope Factor for BAP is 7.3 per mg/kg-day, based on a geometric mean of four slope
factors obtained by different modeling procedures, and data from CFW mice, SWR/J Swill mice,
and Sprague-Dawley rats (males and females) exposed orally in their diet. Tumor types included
forestomach, squamous cell papillomas and carcinomas; forestomach, larynx and esophagus,
papillomas and carcinomas (combined). (IRIS, on-line)

The Drinking Water Unit Risk is 2.1 x10! per mg/L. (IRIS, on-line)

Separate Oral Slope Factors have not been developed for PAHs other than BAP. Toxicity
Equivalency Factors (TEFs), which are based on the relative cancer potency of an individual PAH
with respect to benzo(a)pyrene, have been developed and are used to assess toxicity to
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, and other PAHs listed in this
discussion. (EPA, 1993)
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Sodium

Sodium is the sixth most abundant element on earth and is widely distributed in soil, plants, water
and foods. Most of the world has significant deposits of sodium-containing minerals, and sodium
is ubiquitous in water because of the high solubility of many sodium salts. Groundwater typically
contains higher concentrations of minerals and salts than does surface water. Sodium is present in
road deicing products, in water treatment chemicals, in domestic water softeners and in sewage
effluents. The many uses contribute significant quantities of sodium to water. (EPA, 2002)

Sodium is an essential nutrient, and adequate levels of sodium are required for good health. Food
is the main source of sodium for humans, primarily in the form of salt. Studies have reported dietary
intakes of sodium ranging from 1,800 to 5,000 milligrams per day (mg/day), while the Food and
Drug Administration has found that most adult Americans tend to consume between 4,000 and 6,000
mg of sodium per day. (EPA, 2002). Virtually all (~99%) of the sodium ingested in food and water
is absorbed from the gastrointestinal tract, and is rapidly distributed throughout the body. Sodium
is excreted mainly excreted in urine, although some loss occurs in fecal matter and in perspiration.

The estimated minimum daily requirement for healthy adults and children 10 years and older is 500
mg/day (NRC, 1989), with requirements at birth ranging from 100 to 200 mg/day and increasing
throughout childhood to 400 mg/day at 9 years of age. Minimum requirements increase during
pregnancy and lactation. Minimum levels are easily supplied by the average American diet. (NRC,
1989). The NAS and the NRC Dietary Guidelines for Americans recommend an upper level of 2,400
mg sodium per day as a prudent and achievable limit to prevent the risk for hypertension; this is also
the FDA recommended Daily Value for sodium. (NRC, 1989, EPA, 1996)

Ingestion of sodium is not believed to cause cancer. Very high consumption of sodium chloride (salt)
may cause nausea, vomiting, inflamation of the gastrointestinal tract, thirst, muscular twitching,
convulsions and possibly death. For long-term ingestion of lower concentrations of sodium, the
primary health concern is increased blood pressure (hypertension). There is a large body of evidence
that suggests that excessive sodium intake contribuites to age-related increases in blood pressure
leading to hypertension. (EPA, 2002) Populations that are expected to have an increased sensitivity
to sodium include individuals with hypertension, the elderly, African-Americans, and individuals
with kidney problems. (EPA, 2002) Sodium has long been a major dietary factor in reducing the risk
of, and controlling, high blood pressure. This was reiterated as recently as January 1993 in the fifth
report of the Joint National Committee on Detection, Evaluation, and Treatment of High Blood
Pressure. The committee noted that numerous studies have shown that reducing sodium intake can

reduce blood pressure. (FDA, 1993)

The EPA Office of Water has issued a Drinking Water Advisory to provide guidance to communities
that may be exposed to drinking water containing sodium chloride or other sodium salts. This
advisory recommends that sodium concentrations in drinking water not exceed a range of 30 and 60
mg/L. This range is based on esthetic effects (i.e., taste), and contributes 2.5 - 5.0 percent of the daily
dietary goal of 2,400 mg/day, if tap water consumption is 2 liters/day. At the present time, the US
EPA guidance level for sodium in drinking water is 20 mg/L developed for those individuals
restricted to a sodium diet of 500 mg/day. EPA requires Public Water Systems that exceed 20 mg/L
to notify local and State public health officials. (EPA, 1996)
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Thallium

Pure thallium is a bluish-white metal that is found in trace amounts in the earth's crust. In the past,
thallium was obtained as a by-product from smelting other metals; however, it has not been produced
in the United States since 1984. Currently, all the thallium is obtained from imports and from
thallium reserves. Thallium is used mostly in manufacturing electronic devices, switches, and
closures, primarily for the semiconductor industry. It also has limited use in the manufacture of
special glass and for certain medical procedures (ATSDR, 1995).

Thallim can effect the nervous system, lungs, liver, and kidneys if large amounts are ingested over
short periods of time. Effects include temporary hair loss, vomiting, and diarrhea. Death may result
if very large amounts are ingested over a short period of time (acute exposure). Chronic effects have
not been determined (ATSDR, 1995). Animal reproductive organs, especially the testes, are damaged
after drinking small amounts of thallium-contaminated water for 2 months. In adult white mice,
thallium (thallium sulfate) crossed the placenta and located in the fetus in 15 minutes following
intraperitoneal injection (50 microCuries, specific activity not available). However, in human studies
evaluating developmental toxicity, the number of congenital malformations and anomalies was not
increased over the number expected (ATSDR, 1992).

Thallium forms complexes in solution with halogens, oxygen and sulfur. Increases in alopecia,
lacrimation and exophthalmos were observed throughout an oral study with rats. Moderate changes
were observed in blood chemistry parameters (SGOT, LDH, sodium, and sugar levels). The highest
dose of thallium sulfate , 0.25 mg/kg/day, was considered the NOAEL (ASTSR, 1992).

EPA has set a Maximum Contaminant Limit (MCL) of 2 ppb (2 pg/L) for thallium in public drinking
water supplies to prevent adverse health effects in people consuming contaminated drinking water.
The short-term health effects of concern when drinking water above the MCL is ingested include
gastrointestinal irritation and nerve damage. Adverse effects from lifetime exposure to drinking
water above the MCL include changes in blood chemistry, damage to the liver, kidney, intestinal and
testicular tissues, and hair loss. (OGWDW, on-line)

EPA has classified the thallium salts as Group D carcinogens (Not Classifiable as to Human
Carcinogenicity), based on a lack of carcinogenicity data in animals and humans. Several subchronic
and chronic animals on thallium and compounds are available; however they were not designed to
evaluate carcinogenic endpoints. (IRIS, on-line)

EPA has developed a Reference Dose for Oral Chronic Exposure (RfD) of 8 x 10-5 mg/kg/day. for
the salts of thallium, based on the no-observed-adverse-effects-level (NOAEL) of 0.25 mg/kg/day,
inan EPA rat oral sub-chronic study. The confidence in the Oral RfD is low. Rats receiving thallium
sulfate exhibited moderate dose-related changes in some blood chemistry parameters: increased
SGOT, LDH, and sodium levels, and decreased blood sugar levels. The only grossly observed
finding thought to be treatment-related was alopecia, especially in female rats, although microscopic
evaluations did not indicate any histopathologic alterations. The toxicity values for thallium chloride
and thallium sulfate were last evaluated on 09/01/1990. The Oral R{D for thallic oxide was last
reviewed on 07/01/1996, and the RfD for this compound was withdrawn. The recent toxicology
literature pertinent to the RfD for thallic oxide was reviewed in September 2002 and did not identify
any critical new studies. (IRIS, on-line)
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Vinyl Chloride

Vinyl chloride is a colorless gas at normal temperatures. It is also known as chloroethene,
chloroethylene, ethylene monochloride, or monochloroethylene. It is flammable (burns easily) as a
gas and is not stable at high temperatures. Vinyl chloride exists in liquid form if kept under high
pressure or at low temperatures (less than -13.4°C). Vinyl chloride has a mild, sweet odor. Most
people can smell vinyl chloride in the air at 3,000 parts vinyl chloride per million parts (ppm) of air.
However, the odor is of no value in preventing excess exposure. Most people can taste vinyl chloride
in water at 3.4 ppm. (ATSDR, 1997)

Most drinking water supplies do not contain vinyl chloride. In a 1982 survey, vinyl chloride was
found in less than 1% of the 945 groundwater supplies tested in the United States. The
concentrations found in groundwater were up to 0.008 ppm, with a detection limit of 0.001 ppm.
Other studies have reported groundwater vinyl chloride concentrations at or below 0.38 ppm. At one
time, the flow of water through PVC pipes added very low amounts of vinyl chloride to water. For
example, in one study of newly installed pipes, the drinking water had 0.001 ppm of vinyl chloride.
No current information on the amount of vinyl chloride released from PVC pipes into water is
available. (ATSDR, 1997)

If vinyl chloride comes into contact with the skin, negligible amounts may pass through the skin and
enter the body. Vinyl chloride is more likely to enter the body through inhalation or ingestion. Most
of inhaled or ingested vinyl chloride enters the blood rapidly. It is metabolized in the liver, and most
of the vinyl chloride is gone from the body a day after inhalation or ingestion. . The metabolites
formed in the liver, however, do not leave the body as rapidly. A few of these compounds are more
harmful than vinyl chloride because they can react with other chemicals in the body and interfere
with the way the body normally uses or responds to these chemicals. Some of these compounds react
in the liver and, may cause damage there. It takes longer for the body to eliminate these metabolites,
but eventually they are excreted as well. Excess vinyl chloride will be exhaled if more vinyl chloride
than the liver can break down is inhaled or ingested. The initial reaction on vinyI chloride is on the
central nervous system (CNS). Within 5 minutes after exposure to about 10,000 ppm of vinyl
chloride, dizziness or sleepiness will occur. Inhalation of still higher levels may cause loss of
consciousness. People may die if they breathe extremely high levels of vinyl chloride. These levels
are much higher than the levels that cause unconsciousness. (ATSDR, 1997)

Most of the studies on long-term exposure (365 days or longer) to vinyl chloride are on workers that
make or use vinyl chloride. These workers were exposed to much higher levels of vinyl chloride in
the air than the general population. Breathing vinyl chloride for long periods of time can result in
changes to the structure of the livers. People who work with vinyl chloride have developed nerve
damage and immune reactions. Other workers have had problems with the blood flow in their hands;
the tips of their fingers turn white and hurt when they are in cold temperatures. Sometimes, the bones
in the tips of their fingers have broken down. (ATSDR, 1997)

Animal studies have shown that ong-term (365 days or longer) exposure to vinyl chloride can cause
damage to the sperm and testes. It has not been proven that vinyl chloride causes birth defects in
humans, but animal studies have shown that breathing viny! chloride can harm unborn offspring and
may also result in early miscarriages. (ATSDR, 1997)



The effects of ingestion of high levels of vinyl chloride are unknown. Vinyl chloride will cause
numbness, redness, and blisters with contact to the skin.

Results from several studies have suggested that breathing air or drinking water containing low
levels of vinyl chloride may increase the risk of getting cancer. However, the exposure levels in these
studies were much higher than normally found in ambient air and/or most drinking water supplies.
Studies of workers who have breathed vinyl chloride over many years showed increased rates of
cancer of the liver. Brain cancer, lung cancer, and some cancers of the blood may also be connected
with breathing vinyl chloride over long periods. Studies of long-term exposure in animals showed
that increases in cancer of the liver and mammary gland may occur at very low levels of vinyl
chloride in the air. Animals fed low levels of vinyl chloride daily during their lifetime had an
increased rate of liver cancer. (ATSDR, 1997)

The Department of Health and Human Services (DHHS) has determined that vinyl chloride is a
known carcinogen. The International Agency for Research on Cancer (IARC) has determined that
vinyl chloride is carcinogenic to humans, and EPA has determined that vinyl chloride is a human
carcinogen. (ATSDR, 1997)

EPA has set a Maximum Contaminant Limit (MCL) of 0.002 parts per million (0.002 mg/L or 2 u/L)
for vinyl chloride in public drinking water supplies, because EPA believes, given present technology
and resources, this is the lowest level to which water systems can reasonably be required to remove
this contaminant should it occur in drinking water. (OGWDW, on-line)

The EPA requires that spills or accidental releases into the environment of 1 pound or more of vinyl
chloride be reported to the EPA. (OGWDW, on-line)

The Occupational Safety and Health Administration (OSHA) has set the maximum allowable level
of vinyl chloride in workroom air during an 8-hour workday in a 40-hour workweek at 1 part vinyl
chloride per million parts of air (1 ppm). The maximum amount allowed in any 15 minute period is
5 ppm. NIOSH recommends that the exposure limit [for a time-weighted average (TWA)] for vinyl
chloride in air be the lowest reliably detectable concentration. (NIOSH, 1997)

In order to limit intake of vinyl chloride through foods to levels considered safe, the FDA regulates
the vinyl chloride content of various plastics. These include plastics that carry liquids and plastics
that come into contact with food. The limits for vinyl chloride content vary depending on the nature
of the plastic and its use. (ATSDR, 1997)

Vinyl Chloride is classified as a known human carcinogen (Category A) by the inhalation route of
exposure, based on human epidemiological data, and by analogy by the oral route because of positive
animal bioassay data as well as pharmacokinetic data allowing dose extrapolation across routes. VC
is also considered highly likely to be carcinogenic by the dermal route because it is well absorbed
and acts systemically. The Carcinogenicity Assessment was last revised on 08/07/2000. (IRIS, on-

line)

The Oral Slope Factor for continuous lifetime exposure during adulthood is 7.2 x10-1 per mg/kg-day
(extrapolated using the LMS method) and for continuous lifetime exposure from birth is1.5 per
mg/kg-day (extrapolated using the LED10/linear extrapolation method), based on the total of liver
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angiosarcoma, hepatocellular carcinoma, and neoplastic nodules in female Wistar rats given vinyl
chloride in their diet. These values represent the lowest/highest of multiple discrete slope factors for
this substance. (IRIS, on-line)

The Drinking Water Unit Risk for continuous lifetime exposure during adulthood is 2.1 x10-2 per
mg/L. The Drinking Water Unit Risk for continuous lifetime exposure from birth is 4.2 x10-2 per
mg/L . These values represent the lowest/highest of multiple discrete slope factors for this substance.

The Inhalation Unit Risk for continuous lifetime exposure during adulthood is 4.4 x10-3 per mg/m3,
using both the LMS and the LED10/linear extrapolation methods. The Inhalation Unit Risk for
continuous lifetime exposure from birth is 8.8 x10-3 per mg/m3, using both the LMS and the LED
10/linear extrapolation methods. These values are based on liver angiosarcomas, angiomas,
hepatomas, and neoplastic nodules in female Sprague-Dawley rats exposed by inhalation. These
values represent the lowest/highest of multiple discrete slope factors for this substance. (IRIS, on-
line)

The Reference Dose for Chronic Oral Exposure (RfD) is 3 x10-3 mg/kg-day and is derived from the
no-observed-adverse-effects-level NOAEL) (HED) of 0.09 mg/kg, based on liver cell polymorphism
in a rat chronic feeding study. The confidence in the Oral RfD is medium. The Oral RfD was last
revised on 08/07/2000. (IRIS, on-line)

The Reference Concentration for Chronic Inhalation Exposure (RfC) is 1x10-1 mg/m3, and is
derived from the no-observed-adverse-effects-level (NOAEL) (HEC) of 2.5 mg/m3, based on liver
cell polymorphism in a rat chronic feeding study. The confidence in the Inhalation RfC is medium.
The Inhalation RfC was last revised on 08/07/2000. (IRIS, on-line)

The ATSDR Minimal Risk Level for acute inhalation exposure (1-14 days) is 0.5 ppm, based on
developmental effects, and 0.03 ppm for intermediate inhalation exposure (>14-364 days), based on
liver effects. (ATSDR, 2002)
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